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ABSTRACT

6. REPORYT OATE 78. TOTAL NO. OF PAGES 75, NO. OF REFS I
A contract was arranged between the U.S. Department of Defense and Merck & Co., Inc.
to prepare on a feasability basis 20 gms. of meningococcal polysaccharide vaccine,
type C and on a best-effort basis up to 20 gms. of meningococcal polysaccharide
vaccine, type A. The methodology for general vaccine preparation and control testing
was established by the U.S. Army and was supplied to Merck & Co., Inc. in the form
of specifications. The duration of the.contract was from October 6, 1970 to Decem-
ber 31, 1971. The contractual committment was met on schedule.

Slightly more than 20 gms. of meningococcal polysaccharide vaccine, type C was pro-
duced (413,350 x 50 mcg doses). The material was produced as eight separate lots,
each of which met the specifications of the contract. They were delivered to
Dr. M. Artenstein, Walter Reed Army Institute of Research,.as lyophilized formulationsj,
Release protocols describing the preparation and control testing procedures and re-
sults for each of the lots accompanied the vaccines. A summary of the lot numbers
and quantities delivered is as follows: (~ /- ¢ (
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Lot No. Total WNo.
Material Number Doses /Lot Doses

Meningococcal 419/C~A258 48,600

Polysaccharide 420/C-A259 49,700

Vaccine, Type C 421/C-A260 58,000
422/Cc-A261 55,550
423/C-A262 48,950
424/C-A263 34,650
426 /C-A265 64,950 X
438/C-A406 52,950 413,350 {

Additionally, slightly more than 5 gms. of meningococcal polysaccharide vaccine
type A was produced (101,500 x 50 mcg doses). The material was produced as two
separate lots, each of which met the specifications of the contract. They were
delivered to Dr. M. Artenstein, WRAIR, as lyophilized formulations. Release
protocois describing the preparation and control testing procedures and results
for 2ach of the lots accompanied tne vaccines. A summary of the lot numbers
and quantities delivered is as follows:

: Lot No. Total No. H
Material Number Doses /Lot Doses
Meningococcal 439/C-A453 48,000

Polysaccharide 440/C-A455 53,500 101,500 |
Vaccine, Type A

In addition tc the vaccines, sufficient diluent (pyrogen-free distilled water
without preservative) for resuspension of the lyophilized vaccines was pro-
vided in the form of four separate lots (548,500 x 50 mcg doses). These were
sent to Dr. M. Artenstein, WRAIR., Certificates of Analysis, presenting the
results of control testing for each of the lots were included with the diluent
shipments. A summary of the lot numbers and quantities delivered is as follows:

No. Rehydration

Material Lot No. Dcses
Diluent (Pyrogen-free 440064/20438/C-A487
Distilled Water) 437717/18327/C-A484 :
437718/18328/C-4485 1

440065 /20440/C-A590 548,500 "
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Abstract

A contract was arranged between the U.S. Department of Defeise and Merck &
Co., Inc. to prepare on a feasability basis 20 gms. of meningococcal polysaccharide
vaccine, type C and on a best-effort basis up to 20 gms. of meningococcal poly--
saccharide vaccine, type A. The methodology for general vaccine preparation and
control testing was established by the U.S. Army and was supplied to Merck & Co.,
Inc. in the form of specifications. The duration of the contract was from

October 6, 1970 to December 31, 1971. The contractual committment was met on
schadule.

Slightly more than 20 gns. of meningococcal polysaccharide vaccine, type C
was produced (413,350 x 50 mcg doses). The material was produced as eight separate
lots, each of which met the specifications of the contract.. 7They were delivered
to Dr. M. Artenstein, Walter Reed Army Institute of Research, as lyophilized
formulations. Release protocols deszcribing the preparation and contrel testing
procedures and results for each of the lots accompanied the vaccines. A summary
of the lot numbers and quantities delivered is as follows:

Lot No. Total No.

Material Number Doses/Lot Doses
Meningoceccal 4319/C-A258 48,600
Polysaccharide 420/C-A259 49,700
Vaccine, Type C 421/C-A260 58,000
422/C-A261 55,550
423/C-A262 48,950
424/C~-A263 34,650
426 /C-A265 64,550

438/C-A406 52,950 413,350

Addjtionaily, slightly morc than 5 gms. of meningocceccal polysaccharide vaccine
type A, was produced (101,500 x 50 mcg doses). The material was produced as two
separate lots, each of which met the specifications of the contract. They were
delivered to Dr. M. Artenstein, WRAIR, as lyophilized formulations. Release
protocols describing the preparation and control testing procedures and results

for each of the lots accompanied the vaccines. A summary of the lot numbers and
quantities delivered is as follows:

Lot No. Total No.
Material - Number Doses /Lot Doses
Meningococcal 439/C-A455 48,000
Polysaccharide 440/C-A455 53,500 101,500

Vaccine, Type A
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3 (n} In addition to the vaccines, sufficient diluent (pyrogen-free distilled
: water without preservative) for resuspension of the lyophilized vaccines was
provided in the form of four separate lots (548,500 x 50 mcg doses). %T!-:ise
were sent to Dr. M. Artenstein, WRAIR. Certificates of Analysis, presenting
the results of control testing for each of the lots were included with the

diluent shipments. A summary of the lot numbers and quantities delivered

is as follows:

No. Rehydration

’
3
3
4
3

Material Lot No. Doses
Diluent (Pyrogen-free 440064/20438/C-A487
Distilled Water) 437717/18327/C-A484
£ 437718/18328/C-A485
440065/20440/C-A590 548,500
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Preparation and Research on Meningococcal Vaccines

C

A contract between Headquarters, U.S. Army Medical Research and Development
Command and Merck & Co., Inc. to prepare 20 gm. of meningococcal polysaccharide
vaccine, type C and up to 20 gm. of meningococcal polysaccharide vaccine, type
A, on a best-effort basis, was approved on Oc.ober 6, 1970 for a time period of

15 months (December 31, i971). This report constitutes the final report for
the project.

A. Meningococcal Polysacc.aride Vaccine, Type C

1. Growth and Isolation Studies

a. Growth studies. Production of Type C meningococcal polysaccharide
vaccine started the weel: of 12/21/70 in shake-flasks while awaiting
the construction of a pathogen facility to houce the 100-liter fer-
mentor which ultimately was to be used in the fermentation of the
orgauisms. The culture used was Neisseria meningitidis Cll ob-
tain~d from WRAIR. 7Iwo-liter flasks containing 1 liter of Watson-
Scherp ae:ium on a rotary sshaker served as the production vessels.

Tinety-1it. r brtches were prepared in this manner each week, termina-
fing the wogw af 534,77,

"he 100-iiva. fermentor (Chempac, obtained from Squibb) became

operativ. o 5/10/71. Through the week of 6/24/71, a total of 15

atches of 100-liters each was nroduced. The first batch was dis-
q— carded because the cell yield was low because of insufficient
ag. 'tion during growth and two other batches were lost to con-
tamination and mechanical failure. Thus, a total of 12 batches was
delivered for chemical isolation. The fermentor procedure varied
from the shake-flask procedure in that a pas’curization step of
60°C for 30 minutes was used at the end of the fermentation cycle
and prior to the Cetavlon precipitation step. Also, antifoam was
used in the fermentor.

Tzble I lists the shake-flask production batches and Table II lists
the fermentor batches.

(1) Shake-Flask Procedures

(a) Medium and Inoculum

A tube containing the lyophilized culture of Neisseria
meningitidis, type C-11 was opened and Watson-Scherp
medium was added. The culture was streaked on Mueller-
Hinton agar plates and incubated at 37°C :.. & candle jar
for 18 hours. The organisms from the agar plates were
transferred to fresh plates of the same medium and in-
cubated at 37°C in a candle jar for 18 hours. Tem ml of
medium were added to each plate; the cultures were sus-
pended in the broth and aliquoted in 2.0 ml amounts

(ii; distributed into 5.0 ml screw-cap vials and frozen at
~70°C as master pre-seed stock. The frozen culture was
used to inoculate Mueller-Hinton agar plates which were
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incubated for 16 hours at 37°C in a candle jar. Growth
from a plate was suspended in 5 ml of Watson-Scherp
‘medium and transferred to a 250 ml Erlenmeyer flask
containing 60 ml of Watson-Scherp medium. Each 250 ml
flask inoculated was incubated for 4 hours at 37°C on
a rotary shaker at 120 rpm. At the end of 4 hours,

10 ml of this culture were transferred into another
250 ml flask containing 60 ml of Watson~-Scherp medium
and incubated for 4 hours at 37°C at 120 rpm. The
contents of each 250 ml flask were used to inoculate
1-liter of Watson-Scherp medium in a 2-liter Erlen-
meyer flask.

Incubation

The 2-liter shake-flasks were incubated for 16 hours

at 37°C on a rotary shaker at 120 rpm. At the end of
16 hours incubation, one-half of the flasks were picked
at random and checked microscopically and with a gram-
stain. The pH was adjusted to 6.8 with 1.0N NaOH(~ 2 ml
per flask) and 10 ml of 10X Cetavlon were added per
2-liter flask. The 2-liter flasks were shaker for at
least 1 hour at 120 rpm to allow time for the detergent
to sterilize the culture. The contents of the flasks
were pooled in 5-gallon jugs and permitted to remain
stationary for an additional 1/2 hour. Sterility checks
were performed on the material in the 5-gallon jugs.

Fermentation Results

The average yield of cell paste was about 1.5 g/liter in

batches 1-13. A study of the effect of aeration indicated
a shaker speed increase to 200 rpm markedly increased cell

weight. Thus, from batch 14 through 42, the increased
aeration produced cell paste yields of approximately 2.4
g/liter. The shaker used had a throw of 2 inches and the
200 rpm change also was applied to the inoculum flasks.

Table I tabulates the cell weights on all the shake-flask
batches produced.

(2) One-Hundred Liter Fermentor Procedure

(a) Inoculum

A frozen culture of Neisseria meningitidis C-J. was used
to inoculate Mueller-Hinton agar plates which were incu-~
bated for 16 hours at 37°C in a candle jar. Growth from
a plate was suspended in 5 ml of Watson-Scherp medium
and transferred to a 250 ml Erlenmeyer flask containing
60 ml of Watson-Scherp medium. Each flask (total of 20)
was incubated for 4 hours at 37°C on a rotary shaker at
200 rpm. At the end of 4 hours, the contents of four
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250 m1l flasks were used as inoculum for a 2-liter
flask containing 80C ml of Watson-Scherp medium.
Five 2-liter flasks were incubated for 3-4 hours
at 37°C at 200 rpm and the 5 liters were used as
inoculum for the 100-liter fermentor.

(b) Medium

The following was added to the fermentor and steri-
lized for 60 minutes at 121°C:

400 m1 of 8% UCON LB625 lubricant
317 mg Phenol Red
265 gm Na,HPO,

brouggt up to 88 liters with distilled water
The LB625 lubricant was pre-sterilized for 60 minutes
at 121°C before addition to the fermentcr.

The following concentrate was filter-sterilized into
the sterile fermentor:

Casamino Acids 1080

gn
Dextrose 540 gm
MgS0y- 7THqo0 70.2 gm
KC1 9.9. gnm

L-Cysteine*HC1 monchydrate 2.178 gm
taken up to 9 liters with distilled water

A Horm press using D-8 filter pads was used as a pre-
filter and a 293 mm Millipore used as the final filter.

(c) Femmentation Results

The fermentation cycle used for Neisseria meningitidis
C-11 was a period of 16 hours. Aeration was fnund to
be critical and an air flow of 2 CFM under 1 PSI with
an agitator setting of 75 was used for all batches
delivered. The average cell yield was 2.8 g/liter,
with a 16 hour cycle using a 5% inoculum with tempera-
tures controlled at 37°C + 1°C.

At the end of the fermentation cycle the batch was pas-—
teurized for 1/2 hour at 60°C. The broth was adjusted
to a pH of 6.8 and then harvested into 5-gallon jugs
containing 10 ml of 10Z Cetavlon per liter of broth.

The material was delivered for reccvery of final product
after being in contact with Cetavlon for a minimuc. time
of 1 houwr.
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Figure 1 relates 0.D., pH and glucose utilization of
Reisseria meningitidis C-11 during a typical 16 hour
cycle in the 100-liter fermentor.

Isolation Studies

(1) Process Selection

Three variations of the isolatiou method were available and
each one was tried. The most successful method, the one
published by the WRAIR group, Sanford Berman, et al., [In-
fection and Immunity 2, 640-3 (1971)] was adopted and used
to produce all of the delivered material. Personal dis-
cussions with these authors during the course of the work
proved to be very helpful.

Another isolation method studied was described in the
Protocol received directly from Dr. J. P. Lowenthal. It
differed from the adopted method in only one respect;
vefore the final alcohol fractionation steps, the product
was dissolved in saturated sodium acetate solution, pre-
cipitated with alcohol, redissolved in water and repre-
cipitated with alcohol. This may have converted the
product from the calcium salt to the sodium salt but it
was not analyzed, This method was tried on shake-flask -
batches 9-15. The average yield was 1.04 g/100 liters of
broth and the products were pyrogenic. Also, the isolation
method described by E. C. Gotschlich, et al., J. Exp. Med.
129, 1349-1364, 1969 was carried out. It differed from the
method adopted in three respects. First, the sodium to
calcium conversion step mentioned above was included and
the product was analyzed and found to be the sodium salt.
Second, the crude polysaccharide was dissolved in sodium
acetate soluticn instead of water and subjected to ultra-
centrifugation before the chloroform emulsification steps.
Third, the emulsifications were done on this sodium acetate
solution instead of on a water solution. This method was
tried on combined shake~flask batches 3 and 5. The yield
was 1.65 g/100 liters and again the product was pyrogenic.

None of the products of these alternate processes were
submitted for formulation.

Process

Step #1. Wet Cell Collection

The broth was centrifuged in a turbine-driven Sharples
centrifuge using a number 1-H standard clarifier bowl and
revolving at 50,000 RPM and a flow rate of 30-40 liters/hour.
The centrifugation of the broth was followed with a wash of
1 liter of pyrogen-free water. The clear filtrate was
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discarded and the insoluble cake weighed and frozen.

Step #2. Water Wash of Cells

Batches of frozen precipitate were combined as shown in
Table I, suspended in 600 ml of pyrogen-free (PF) water
and warmed to 5°C. The suspension was stirred with a
Sorvall Omni-Mixer at a speed satting of 2 for 20 min.
at 5°C. The mixture was centrifuged in 500 ml stainless
steel cups in a Lourdes Model LRA centrifuge with a 3RA
head at 6,000 RPM for 20 min. at 5°C. The wach was dis-
carded.

Step #3. Extraction with CaCly Solution

Washed cells were stirred in 600 ml of IM CaCljy*2H50
solution with an Omni-Mixer at a speed setting of 6 for
39 minutes. The mixture was centrifuged in the Lourdes

at 6,000 RPM., 5°C, for 30 min. The clear supernate was
decanted and saved. The cake was extracted three addi-
tional times by the same method except that the Omni-Mixer
~was operated at a speed setting of 2 for 15 min. and the
time of centrifuging was 15 min., 15 min. and 40 min.,
respectively. All four extracts were combined and the residual
insoluble material discarded.

Step #4. Ethanol Precipitation (25%)

To the combined CaCly extracts were added 800 ml of de-
aatured absolute ethanol (2BA). The solution was allowed
to stand in the refrigerztor overnight. The 252 ethanol
solution was then centrifuged in the Lourdes as before and
the precipitate discarded.

Step #5, Ethanol Precipitation (80%)

The clear solution from Step #4 was adjusted to 80X ethanol
by the addition of 8.8 liters of 2BA. The solution was
allowed to stand at 59C for a minimum of 3 hours. The pre-
cipitate was collected by vacuum filtration using a 24 cm.
Buchner funnel set with two sheets of Reeve Angel #230 paper.
The insoluble cake was washed with about 200 ml of absolute
ethanol Zollowed by 200 ml acetone and was dried in vacuo in
a desiccator over CaCl,. The dried product was weighed.

Step 6. Chloroform Emulsification (Sevag)

The dry product from Step #5 was dissolved in 500 ml of
pyrogen—-free water and centrifuged in an International
clinical centrifuge. The small amount of insoluble material
was discarded. A 400 ml portion of chloroform was added and
the mixture stirred with an Omni-Mixer at a speed setting of
2.0 for 30 minutes maintaining the 5°C temperature with an ice
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{a} ' bath during mixing. The mixture was centrifuged in the
. Lourdes at 6,000 RPM for 20 minutes using polyethylene
bottles., The clear water layer was siphoned off from
the emulsion and the water treated 3 additional times
with 400 ml portions of chloroform. The clear chloroform
layers were discarded and emulsions at the interface saved
for future work-up.

Step #7. Second Ethanol Precipitation

To the water layer after Sevaging (400 ml) were added
1,600 ml of absolute ethanol. The suspension was allowed
to stand overnight at 5°C and the precipitate collected
by centrifugation in the Lourdes centrifuge as before.
The precipitate from several of the batches was dried in
vacuo for evaluation of yield at this step.

Step #8. Second Extraction with CaCl) Solution

The precipitate was extracted with portions of 0.02M CaCly
solution until a total of 300 ml of extract was obtained.
Each extract was centrifuged in an International centrifuge
and the final dark precipitate was discarded.

{ Step #9. Ultracentrifugation

The aqueous extract was clarified by centrifugation in a
Beckman Model L centrifuge using a #30 head at 30,000 RPM

for 2 hours at 5°C. The pellet was discarded. The clear
solution, approximately 250 ml., was diluted with about

100 ml of absolute ethanol (31-35%) which produced opalescence.
The solution was again clarified by ultracentrifugation and
the second pellet discarded. The clear solution was diluted
with sufficient ethanol to again produce opalescence (35-38%).
The opalescent solution was clarified a third time by ultra-
cantrifugation as above for 5 hrs. The third pellet was
discarded. The final clear solution, approximately 363 ml.,
was diluted with 10 ml of neutral saturated sodium acetate
solution then with absolute ethanol to a total of 3 volumes.
The solution was allowed to stand and the precipitate settle
out at 5°C.

Step #10. Final Product

The insoluble product was recovered by decanting as much
clear solvent as possible, The suspension was transferred to
a 40 ml centrifuge tube and centrifuged in an International
centrifuge and the clear solution decanted. The precipit~.e
was washed thoroughly with 2 x 40 mi of absolute ethanol
followed by 2 x 40 ml of acetone. The product was dried in
vacuo in a desiccator over CaCly. The final dried product
was weighed (Taole I). Samples of each of the final products
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Step #i0. Final Product (cont.)

were submitted for analyses. A total of 42 batches of shake-
flask brcth was produced and the data collected are given

in Table I. The data for the 13 fermentor batches produced
are given in Table II. A total of 27.4 g of product was
prepared for formulation into final vaccine.

{3) Delivery of Lots for Formulation into Final Vaccine.

The final isolation product was combined into batches con-
taining approximately 3 g and delivered for formulation into
final vaccine as outlined in Table III.

e ar— . S— = -

(4) Analyses

more than 1.0°C
rise in any single
rabbit

Assay Method Specification
Sialic Acid Svennerholm#* min., 752 .
Protein Lowry max, 12 ‘
Nucleic Acid UV Spectroscopy max. 12
Pyrogens 3 rabbits 2.5 ug no more than 0.5°C
I.V. each average rise, no
i
]

Molecular Weight {(a) Sephadex G-200 Bulk of sialic acid
Chromatography in void volume

(b) Sepharose 4B** None
Chromatography

*A1]1 samples except the first two shake-flask batches were
assayed against a sialic acid standard from Cal-Biochem.
The specifications are N = 4.44% (98% of theory) and liomo-
genous by chromatography.

Analytical results of all deliveries for formulation are
listed in Table IV.

** Sepharose 4D Molecular Weight Determinations

One of the specifications for acceptance of polysaccharide
for vaccine preparation required the polysaccharide to be

ia the void volume of a Sephadex G-200 column indicating a
molecular weight of greater than 200,000. Ali of the prepara-
tions combined for shipment and further processing to the
vaccine stage passed this requirement as measured by the

S P sialic acid content of the column charge compared to the

3 {_ total sialic acid in the void volume. To determine the
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actual molecular weight of these fractioms, Sepharose

4B was used. According to literature and descriptive
information from Pharmacia, the manufacturer of Sepharose,
this gel would permit molecular weight determination in
the expected range.

The procedure followed for the preparation of the gel and
column packing was taken from booklets published by
Pharmacia titled, "Sepharose Agarose Gels in Bead Form"
and "Calibration Kit Instruction Manual."

Colums were prepared usiug the following:

Buffer - .05M Tris HC1, pH 7.4

Column Size - 2.5/45 purchased from Pharmacia

Gel -~ Sepharose 4B purchased from Pharmacia

Flow -~ Gravity 15 ml/hz with Mariotte flask adjustment

Bydrostatic Head - 140 cm

Recording Refractometer -~ Waters R4, cell size .07 ml,

attenuation, 2X

Calibration - Biue Dextran (M.W. 2x106), Dextran T500
(5x103) Dextran T150 (1.5x10”) sodium
acetate, calcium chloride

Charge - 10 mg of sample in 3.0 ml buffer

Fraction Size - 2.4 ml

Line EHoldup - 4.8 ml

The calculation of the molecular weights of the sample
was determined from the formula:

Kév = Ve - Vo

vVt -~ Vo
Ve = elution volure
Vo = elution volime for Blue Dextran
VYt = total bed volume

Molecular weight was determined from a graph of the

Kﬁv vaiue of the standards plotted against the log M&.
The data listed in Table V were obtained for each of

the batches delivered for formulation, a sample of poly-
saccharide produced by Squibb and a sample isolated from
Fermentor Batch #3. This last sample is an example of
lower molecular weight material. The broth from Batch #3
was pasteurized for 60 minutes while subsequeant batches
were pasteurized for 30 minutes and this may account for
the lower molecular weight. This sample was not submitted
for vaccine preparation.
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The attached figures were made from the refractometer
recording of the elution pattern cf the sample.

Figure #2 - Records the Blue Dextran and TSO0 standards
used for molecular weight calibration.

Figure #3 - Sample 00G10 refractive index recording and
sialic acid assays of the individval 2.4 ml
fractions. '

Figure #4 -~ Sample 00G1l5 - fermentor product

Figure #5 - Sample 00G16 - shake flask product

Figure #6 - Fermentor #3 product

Process Studies

Efforts were made to study the adopted process and
scale-~up to process 200 liters of broth.

Step #1. Wet Cell Collection

The harvesting of the broth by centrifugztion was
initially made after the broth was sampled and checked
for the effect of treatment with Cetavlon. By this
procedure, the broth stood overnight at 5°C awaiting

the report of viability by the fermentation group.
Sufficient evidence was obtained to indicate that steri-
lization was complete after 2 hours of treatment with

Cetavlon. The broths were then delivered after this short

standing period rather than after overnight or weekend
refrigeration.

The clear centrifugate was checked for completeness of

precipitation by further addition of Cetavlon. No further

precipitation was observed.

Step #2.

The water wash of cells from batch 18/19 was lyophilized
and analyzed. The sialic acid content was 2% (S713-15A)
with a yield of 3.6g., thus, the loss at this step was
negligible.

Step #3.
The process of extraction with CaCly was evaluated by
taking 5 wl of each of the extractions and treating each

according to the process. The weights of each of the
final 80% precipitates are recorded below:

#1 Extract (S711-5B1) - 40.5 mg - 65Z of total
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#2 Extract (S711-5B2) - 14.0 mg - 23%Z of total
#3 Extract (S711-5B3) - 6.7 mg - 102 of total
#4 Extract (S711-5B4) - 1.4 mg - 2Z of total

Four extractions were continued for the processing of all
batches.

Step #5

Additional ethanol was added to the filtrate after the £0Z

fraction was removed by filtration and dried. No further
precipitation was observed.

Several batches of the crude product from this step were
analyzed in order to evaluate the extent of purification

obtained in the subsequent steps. The results are presented
in Table VI.

Step #6

Sevaging of the crude precipitate was studied by lyophiliz-
ing an aliquot at each stage and submitting the dry sample
for analysis. The results are presented in Table VII. From
these data it appears that Sevaging as a protein removing
step is not very efficient.

One experiment was run to study the possibility of elimina-
tion of Sevaging. A 200 mg sample of crude broth from

Step #5 was dissolved in 10 ml of 2% CaCl, and processed
directly through the ultracentrifuge steps. The final yield
was 71 mg, protein content 0.8Z, but the sample gave a pyrogen
response of 1.9, 2.1 and 1.7°C. This result indicated that
the Swag procedure did remove pyrogenic impurities,

A 100 mg sample of the same fraction was dissolved in water
and made to 1% Cetavlon concentration by the addition of 102
Cetavlon. The precipitate which formed was centrifuged, re-
covered and lyophilized. A total of 13 mg of insoluble
fraction was recovered with 72 mg in the soluble fraction
after dialysis to eliminate the Cetavlon. A sample of final
product was treated with Cetavlon and failed to give a pre-
cipitate, This indicated that the polysaccharide did not
form an insoluble Cetavlon salt. Thus, precipitation of

the product from whole broth with Cetavlon is not fully
understood.

Step #9

Several of the pellet fractions recovered from the opalescence
treatment with water and ethanol were reworked. A 2.1g pellet
from fermentor batches 8 & 10 was dissolved in 150 ml of water
containing 22 1M CaCly. To the solution were added 100 ml of
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U Step #9 (cont.)

absolute ethanol. This was centrifuged in the Beck:-n
Model L centrifuge for 2 hours and to the clear soluscle

: fraction were added 5 ml of neutral sodium acetate solu~

] tion, followed by absolute ethanol o a 75Z concentration.
The solution was allowed to stand and the clear filtrate
decanted. The insoluble fraction was washed with ethanol
and acetone and dried in vacuum. The yield was 785 mg and
the sample passed all of the specifications. This indicated
that yields can be improved by recovering material from the
ultracentrifugation pellets.

(6) Stability

Since meningococcal type A polysaccharide has been shown

to break down to lower molecular weight products, reference
samples of this product were analyzed by the Sepharose 4B
metkod given in pgs.10 & 11. The observed molecular weight
was unchanged after storage in the desiccator at room
temperature for as long as 3 months. The samples tested
were deliveries 1, 4 and 8.

2. Formulation and Testing of Final Container Vaccine.

{ a. Vaccine formulation. The preparation of approximately 20 grams (413,
350 x 50 mcg doses, 0.5 ml each) of lyophilized Neisseria meningitidis
type C polysaccharide vaccine has been completed. The vaccine has
been delivered to Dr. M. Artenstein, WRAIR, along with release proto-
cols vhich describe the preparation and control testing of each of

the vaccine lots. The 20 grams were distributed in eight separate
lots (50 dose containers) and each passed all contract specifications
as well as control safety testing.

The control testing procedures followed for release of lot 438/C-A406
are presented in Indicies 1-10. Similar procedures were utilized in
the preparation and testing of the remaiaing seven lots (419/C-A258,
420/C-A259, 421/C-A260, 422/C-A261, 423/C~A262, 424/C-A263 and
426/C-A265) .

(1) Rehydration and filtration of final isolation pool.

All glassware, metal and rubber tubing used were prepared so

as to eliminate any contribution of detectable pyrogens (refer
to Tndex 4). All work subsequent to the weighing step of the
desiccated polysaccharide was performed vnder a recirculating,
Jaminar flow hood (Air Control, Microvoid model IV BC). All
sample and sterile rubber hose connections were flamed properly
with a bunsen burner. The total number of grams of Neisseria
meningitidis, type C (strain Cll) polysaccharide powder was
weighed in a glass beaker on a Mettler semi-microanalytical
balance (model B6). Subsequently, the powder was added to
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) saline solution (refer to Index 5); the same solution was te

iU used to rinse the beaker and was added to the pool. The ’
polysaccharide solution was placed on a rotary shaker
(Thomas Rotating Apparatus No. 3623, setting at 3.5) for
30 minutes at 20-25°C. A Milly,~re 142 mm filter holder
containing a sterile 0.22 micron porosity Millipore filter
(GSWP) and a Millipore prefilter (AP2012450) were primed
with the saline diluent (500 to 600 ml) described above
(fluid and container removed). Subsequently, the poly- '
saccharide solution was passed through the filter under b
filtered air pressure, into a new container. After the
filtration step, the filter pad was examined for possible
breaks. The bulk, filtered .oltuion was sterility tested :
(Refer to Index 6). i

(2) Filling of final pool.

: The sterile filtered polysaccharide solution was delivered
to the MSD Biological Production Laboratories for filling
into final containers (Index 10}. The dispensing (2.0 ml/
vial) was conducted under a laminar flow hood, using aseptic
3 tecaniques, into glass vials (#50276); rubber stoppers

” (#52531) suitable for lyophilization were inserted half way.
: A member of the Virus & Cell Biology staff always was present
3 for the entire operation. An appropriate number of vials
from the beginning, middle and end of the filling operation
were coded and removed after the lyophilization step. The

2 - stoppered vizls were placed in an electric freezer, -60° to
K, ~70°C overnight.

(3) Lyophilization of final pool.

MR AR S
— g b

i
i A separate thermocouple was attached to each of four vials
E i which were positioned in appropriate areas of the Hull lyo-

1 philization cabinet (Model 651-3PF-25F) during the operation
B . The shelves of the unit were cooled to -40°C, after which the

trays of vials were loaded into the unit. Evacuation of the

i chamber was pe.S~rmed until the pressure was down to 175 microns,
: at which time the lyophilization cycle was begun; the pressure
eventually was down to about 48 microns. The shelf temperature
was held at ‘-40°C for 16 hours; the temperature was increased

E to 0°C over a 3-hr period. The shelf temperature was held at
0°C until the material temperature increased to -5°C; the

shelf temperature was increased to +10°C and held. The ma-
terial temperature was at +10°C on all thermocouples for a

E minimum of 6 hours before unloading. The total lyophiliza-

3 tion cycle was 45-48 hours. When the run was completed, the

% vacuum valves were closed 2nd argon was admitted to a pressure

2 reading of 3". The vial stoppers were depressed internally

= and sufficient argon was admitted to equilibrate atmospheric

3 pressure.

= f }
% 2 (ii The rubber-stoppered vials were capped with aluminum seals f
3 i (flip-off red plastic ceater) and stored at -20°C in sealed ;
= b cartons until they were labelled. :

' A
by ¥ Soyrwea s
‘1
' .
‘\

e T R Sk e e T U v ey
LA E e S e N R R e e b T, GOSN G TS e T TR Ky L




Rhkysstvec e, 2 FPEE Epplgen oo S
PR h et P AT T e B e % R e e T, R G N T R T

oA
4
4
2

-15-~

(4) Assays on final container vaccine.

T AL NAVEL) b RS W MR AN - L1 YR

The assays performed on final container type C poly- N
saccharide vaccines have been described in Indicies 1-10. '
Results of final container assays have been listed in .
Tables VIII and IX. 3
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- . IABLE XXX, DELIVERIES FOR FORMULATION

- Delivery
No. Book No. 1~675,754-

e

Wt. Grans

Source/Batch

Delivery
Date

E 1 $714-7p ~00G10
3 2 sNu-3F  -oocn
3 §715-21F2 ~00612
& £716-4F ~00613
» ({ ’ s $716-18F ~00G14
P - 6 ST17-5F -00615
. 7 $717-23F -00G16
8 sns-20¢ -00G17
9 S712-16F -00G18

3.0
3.1
3.1
3.4
3.1
2.2
2.5
3.5
3.6

Shake-flask/
18-23
Shake-flask/
24-28
Shake-flask/
29-38
Fzrmentor/
6&7
Fermentor/
5.7
Ferwentor/
5-8& 10
Shake-flask/
18.28, 39-42
Fermentor/
12223
Fermentor
k15

b3/
s/x2/n
6/15/71
6/22/11
6/30/71
7
112/1
7718/11
1716/7;
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TABLE V., SEPHAROSE 4B MOLECULAR WEIGHT DETERMINATIONS ¢
i
Delivery _ . i
l‘o. Iﬂ - 675.75“- ‘x_ax M. W. m ';
1 00510 .270 7.5 x 105 Shake Flask ‘
2 00612 .270 7.5 a 10° Shake Flask :
3 09612 .270 7.5 x 105 Shake Flask :
4 00G13 .325 6.0 x 103 Ferventor :
. s 00G14 310 6.7 x 163 Fercentor +
6 00G15 .318 6.5 x 105 Fermentor :
? 00G16 .270 7.5 x 10% Shake Flask :
8 00G17 .290 7.2 x 10° Termentor i
9 00613 +254 8.2 x 10° Fermentor
Squitb # °  #9.Cv «265 7.5 x 105
Fercentor #3 S715-283 .420 3.0 x 105
] i
"
TABLE VI. ANALYSES OF 80% ETHANOL PRECIPITATES ’ '
A Week No.  Batch No. Saople No. Sialic Acid  Protein  Nucleic Acid
i (l- 3 3us $711-2281 62.0% 19.4% 1.9% :
AN 5 78 $712-28 $8.0 21.3 1.3
; 6 9&10 $712-98 52.6 26.1 6.0
; ? 11 & 12 §712-17A 52.5 26.4 37
i 8 13 $712-23A 51.% 24,2 6.2
; 9 % & 15 S712-2a §5.7 15.3 1.7
! 10 16 & 17 $713-9A 55.7 13.8
. 1 18 & 19 S713-16A 48.0 15.6 2.0
21 Fal §715-18A 48.0 0.7 . 4.6
. 22 F#3 $715-27A %6.6 26.5 5.6
22 FAS S716-2A 56.5 15.0 2.5

TABLE VII, RESULTS OF SEVAGING

Start 71 Filtrate 2 Filtrata #3 Filtrate L Filirate
Week Sialic Sialic Sialic Sialic Sialic
No. Acid Protein Acid Protein Acid rotein Acid Protein Acid Protein
6 52.6% 26.1% 55.7% 25.4% 55.5% 23.7% $6.1% 22.1% 83.7% 21.6%
8 S1.4% 24.2% 19.5 19.5 18.6 172.8
9 $5.7 15.3 59.6 13.5 $9.9 13.3 63.2 12.0 uz.0 10.7
10 S$5.7 11.8 61.0 12.1 63.3 12.1 60.9 10.8 62.2 11.2
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~==10 mg Blue Dextran 2000 MW 2 X 106

=10 mg Dextran T500 MW 5 X 105

2.5 X &1 om. Sepharose 4B
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MENINGOCOCCAL POLYSACCHARIDE
§715-28A

1.08 g.
2.5 X 41 cm. Sepharose 4B

Fermentor #3 Product
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EERSK SHATP & DONCSE INDEL 1

: ‘ BIOLOGICAL VIORK ORDER
"MERCK SHARP & DOMIE RESEARCH LAZORATGRIES

Py i ey e

KT QAN Y v

3 Division of lierck & Co., Inc. . OB 2ce
2 —a OAIC OF REQUEST:

S U BIOLOGICAL PRODUCTION, hiS&:D 3/15/71

s b :022; s PeVrkln DEPT, Ho. £2CCHG CHATGES:

> I ViR & cels Bioioyy Fescarci S 1SPECITY ACCT. 1O, IREAAEIZNR §8-867-126

ks l: OR FROJCT RO )

> {| DESCRIPTION OF VIGAX REQUESTED CEeROl

4 Pleaze perfornm the fulleuing aninal control tests as indicated belcy on MNeusingococcal
polysaccharide type C, fiunal container: Lot 430, C-A:06, L-675-754, C3G13

e )| A.  Iyrosen test ia rabbits (2 &g ve:.(-'lt)

i i

1. 3 rabbits cach to reccive 1.0 ul (2.5 meg, Intraveroucly) per 2 kg. of

: uenfngococcal polyszccharide type c to ke perfoxued on each of 2 samples.

2 2. 3 rabbits to receive 1.0 ml of Cf 66(distilled vater) placebo irtravenocusly.

;.

3 3. Rccord rectal teoiiperatures of all rabbits just prior to injccticn zud 1, 2

: and 3 hours pest injection, .

Beprodiend From™

3 B. Safcty test in mice (14-16 gn veignt) available cogy,

1. 20 mice to receive 0.5 ml (109 rcg, Intraperitoncally) of menmingococeal

< polysaccharide type C, cach of two samples to be tested in 10 mice (20 total).

3 { F 2. 20 mice to rcceive 0.5 ml of CM 66 (distilled water) placcho imtraperitoncally.

S 3. Observe and weigh 211 animals doily for 7 days; record weights and -
3 subait oa assay report. .

H C. Safety test in guinca pigs (350 zn weight)

5 1. 4 guinea pigs to receive 1.0 £l (550 ncg, Iniraperitoncally) of

p meningococeal polysaccharide type C, cach of tvo savples to be tested in .

s - 2 guinea pigs (4 total)., - o

= [

% 2. 3 guinea pigs to rcceive 1.0 nl of 4.67% salince placcbo intreperitoncally. r'%\. §

o - B ‘ (A [ o

s . 5y O
= 3. Cbserve, veigh and c! hieek rectal terperatures for all oxmizals daily for 'u"" o :’:

5 | 7 Géays. Record teiperatures ang ueights and svbmit oa asszy report. ‘:_: 6 .
e b o= G
& p 5 -3 -
SIS * . . [¢] = !
| D. Pleaze subuit results to Dr. Vella in thie form of vwrittea 2ssay roports. Qe
k< | A Cextilicate of Mnalysis is required also / = '2 et
2 ' . 2o s
Iy N s 0 9 :- ‘!
S omcmflt uy: | o P O }_1 < 2
] . . «* s
= k IF ESUIMATED COST IS LTSS THAN $._. THIS REQUESY 7 ~-'-~ __,\gp\) 2 %1
““ 15 VAUD WIIHDUT FURTHER APPAROVAL ACCEFILD Jiy LICLOSIZAL FItQDUCIION: 0 4 .C. .
L B / :: ? -
ECE]  ESUMAILD Cosi: ESHMAYT APFROVLD ULY: < oo
b L : ¢ .
el TING: e
PE1\ ). OTIGINATOR watl fORwrND ALL COMIES TO CIRICIOR, 3 COFY 30 PHOTLCIUON CONVIOL ERR
N . 1 o H N (&
3 slaLowiert FRocucHon. 3 COMES 10 LT RITAIKLL BY DIFCCION, BIuLOGICAL

03 2. DINTCTION. RIOLOGICAL PRODUCIIDN VILL SUPPLY £S5V PROLUCTION.

L= MATE ARD FCCed 1ANCE. | °

2 ¥ . 4. IF TSTUMATE  LXCET0OS SHPULATID  AUTHOINSANILN

i3 7 3. 0F FSTIATT S IFSS THATE IHT SUFULAITD AUYVONIZ. KITURN COMPLTIL 1) 10 ORIGIHAICH FOR NFCE %IV

= ¥ Ml;'uc “t;:;-:!‘l!‘:ll‘ ,(':'l"“:-"l-‘- 1oL L — ATPROVALS. VarlN THFLE ANC OLIATNLD, 21 15 f.I-
, g, Ay '_:,',‘,'.‘..'-’ \-‘::, ‘}'.',' ",'I;‘y.';!,f-f;;:f:'.. 'if; WKEID O DEICTGR, MO, $aSLUCII0N FOR

> TN ey o . - - .

(LA LRILIELED B A A LIE S (N SR T SEES FU

Leas o e B L e
T
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1
: -28- g
X ogret® 00 g A 0o, . e . o R . :
g -1 flae & ' INDEX 2 BIOLOGIGAL WORK Catiire
B O SUANP & BDILAE RTSERNRSYH LAGORATORIES ) ;
F o don of Lisick & Co., lic, . ] ) . . on20s
Y e . e DAVE OF FiQUESY: X } -
LR . &7, o, 2L01°G CHAELES: . A
-0 Pr. Yeliz Dz#t. Fo (ELPFCITY ACCT. KO. o on . . )
B Vixuz s 4edd Rioleor Res2mioh a2L 0% riolize 10} 88857123 ‘
B suilip TR OF V103 REQUESTED: — : . .
. * CONTROL
rlease perfersm a safety test n pice as indicated baler on each of the § listed | .
" Meningococcal polysacchavide type C, final. centainer, vacclie Jots. . ]
A. Safety test in wmic. 116 gur weight) : o .
1. 20 mice for each voceine lot (168 total) to receive 0.5 wl (200 e,
) dntraperitoneally) of liemingccoceal type C polysacchazide; there will
.o be two domples for cach Jot (30 mice/sample, 20 total/vzceine) .
" 2. 20 mice to.receive 0.5 ml of Cf 65 (distilled water) placchbo
- - intrageritoncally. These 20 pice will de suitable _controls
o £¢r the entire test as long 25 211 aninals.are placed on test .
a at the sane tizc. * ) ..
.. 3. Obscrve zad veich all aninnls daily for 7 days; recoxd weights and
o - subnit on ascay report. . S . -
" - H ¢ - IR -
(- Vaccine lots : N . . )
' A - . " - e - . -t
J. 1ot 419, G-A258 . 2. Lot 420, C-A25% 3. Lot 421, C-*260
. 4. Lot £22, C-A2061 5. Lot 423, C-A202 6. Lot 424, C-4203
. 7. Lot 435, C-ALGS 8. - Lot 415, C-A253-1,2 - e 0

of Analysis is roguired also.

-

Plcase submit results to Dr. Vella in the form of writtea assay rejorts;

a Certificate

28 a2y 30 . i ) .
CTz » AERIIAREN . '
..;:q“‘ Nt ] - .
k-.égxija'ggﬂig.:., * .. . =
T | { N {acs
}4«‘., v-1 e A8 ] - *BIOLOGICAL \WORK CRDZR KO-z 0 T -
. . REPOIIY #ZSULTS 7O COHTROL CFFICE
L]
B .f-:‘:- do £ : . CERTIFICATE OF AKALYSIS \/iLL BX PREPARED
; . s BY BIOLOGICAL COKTROL OFFICE. -
~ Ny
, Umw = T
, ORICHIZTED £
: - S @ 100
{1 ESTIMATEO COST IS LISS THAN §. T_YMIS REQUIST | _ T Pt AL s (RS AT :
1 15 VALID VATHOUT FURTHIR ATPROVAL

ATLEPTED LY SIOLCSITAL 27.00UCHION:

";I

-

ESUATED COST:
S

ESUMATE APFIOVID RY:,

= .3 OUIINNIOR WL FATWARD ALL COPILS 10
BI0L0GICAL Fi:CUVUZIION.
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Index 3

-

Sedinentation Analysis

The sedimentation analysis of the polysaccharide was performed in a Spinco
Model E analytical centrifuge under the following conditions:

1. polysaccharide concentratiom at O. 5 ng/ml : : \

- e - -~ e o ® - L. . 2 %o « =
M - d - L RN
-

* 2. solution - 0.85% NaCl )
3. rpm - 48,000 (W2 = 2.54 x 101) _ _
l;'. cell - 30 mm ) o ) ] B

- 5. rotor - Model E . ST

6. temperatt;re - 20°¢

7. Time - 1.5 hours .

Materials m.th sedinmentation coefficients about 4.5S normally have molecular

weight of approximately 100,000; this can bé influenced by shape and degree
of solvation. .

#Notc: 1lyophilized, final container vaccine (diluted to 500mcg/ml) was dialyzed

again-t CM258 (pyrogen-frec, 0.85% salinc); 2.0 ml of diluted vaccine against
one liter of C‘PSS for 24 hours.
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Classwvare, rubber and metal éubing and )
filter holder preparation . -

e e ——— | —————

A. A1l containers (4 liter bottles with rubber tubing and stainless steel
connecting pieces) were prepared in the Merck Sharp & Dohme Biological
Production area (Mr. E. Lewis, West Point, Pa.) according to a standard
procedure utilized for preparing such materials to eliminate possible

. . .extraneous sources of pyrogenicity. Pyrogen-free water rinses and dxry . -
: wall heating of glasswvare were performed while tubing and metal connec~ ~
tions were rinsed with pyrogen-free water including a step utilizing water
at 180°F and subsequently autoclaved. .

B. All other glassware, such as volumetric flasks and pipettes and bezkers
were prepared in a similar manner in the Department of Virus and Cell
Biology Research, MSDFL, West Point, Pa. . !

C. New Millipore filter holders 142 rm) were flushed initially with four

) liters of boiling, pyrogen-free, distilled water. Prior to each filtra-
tion of polysaccharide solution, the pre-filter and filter were flushed
with 300 to 600 m1 of pyrogen-frec polysaccharide diluent (11.25% saline
X CM27).” After filtration, the filter units were flushed with three to
four liters of pyrogen-free water (CM66) and autoclaved immediately.
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? ”, - ] -PLTPARATIOV OF PYROGEN-FREE EQUIPMENY

Glassvare iz washed either on the Better Built Hydromatic or
Turbomatic washer and subjected.to the treatment described below.

-

}Iyaromatlc Washex ) 3

. 1. Pre-xrinse - reclrculatea vater
- 2. TWash cycle - rec:;rculated detexgent chargea vater,
. heated to 160° .
3. Rinse - rec:o.rculated tap water from rinse tank,
heated to 160°
- 4. Rinse -~ direct hot tap water, 150°
5. Rinse - pyrogen-free distilled water, 180°

Turbomatz.c Washer . T~
1. Pre-rinse - recirculated uater
2. Wash cycle - recirculated hot tap water charged
with detergent, Aura, Temperaturc 160
.3. Rinse - recirculated hot tap water, Temperature 160°
4. Rinse - recirculated pyrogen-free water, Temperatuae 180°
5. Rinse - direct pyrogen-free xrinse, Temperature 180

~ - Rubbexr tubing and machine components are subgected to the
‘((_ txeatmeat Gescribed belov. _

s

Tanmbler Washer - °.

-

1. !l‘ublng and comnonen’.:s Placed_in barrel ‘of tumbler .
. . and covered with hot tap water.
2. 3Boil tubing for full five (5) minutes. (No detergent

used. )
3. Rinse - Pyrogen-Irece dz.stllled water, 180° temperature
for five (5) minutes vwhile tumbling. *

4. Rinse - Pyrogen-free distilled water, 180° tempefature

- - : for five (5) minutes while tumbling. .
5. Drain and jog to eliminate excess water in tubing. -

Machines Assembly

1. Cut tubing to proper lengths. :

2. Inspect stoppers, S.S. connectors and S.S. ‘'L's.

3. Plug air filter and insert in tubing; connect to SS. 'L'.
4. Assermble tubing, stoppexrs, and S.S. components.

5. Ringe all parts with pyrogen-free distilled water.

6. Wrap cxterior ends of machines using gauze, papexr

: envelopes, and Twistems.

7. Place Diack control on S.S. 'L°. :




- Asscnbly oﬁ,Machine and Bottle Units’

1.
2.

3.
4.

5.

Sterilization is by autoclcve at 250° . for a mininum of

30 manutcs.

. 8/23/71
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nspect bottles and machines.

Add approximately 10-25 cc pyrogen-free distilled
vater to bottle.

Insert machine in botile.

Adjust 'C' clamp to hold stoppcr/hachlne flrmly in
bO Ltlc 3

Cover stopper and neck of bottle with aluminum £011
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Index 5

v o e ne v

Polysaccharide Diluent

AR

A sodium chloride solution of 11.25% (XCM-27) is required so that rehydra-
tion of the polysaccharide (1:12.5x dilution) to 100 mcg/ml will yield
approximately 9.0 mg NaCl/ml. 1In order to compensate for the 12.0% value
obtained for the XCM-27, 70.0 ml of pyrogen-free, distilled water were

added to each 1000.0 ml of 12.0Z saline solution to yield a final concen-
b tration of 11.25%Z.
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Index 6

Microbial Sterility

Post-filtration, bulk pool

1. Three to 5.0 ml of the polysaccharide concentrate (1.25 mg/ml) are
inoculated into each of four bottles of fluid thioglycollate medium
(150 ml medium per bottle) and incubated at 32°C for 14 days. The
bottles are examined two to three times prior to the final reading
for evidence of microbial contamination.

2. Three to 5.0 ml1 .f the polysaccharide concentrate (1.25 mg/ml) are
inoculated into each of four bottles of trypticase soy medium
(150 ml medium per bottle) and incubated at 20-25°C for 14 days.
. The bottles are examined two to three times prior to the final
reading for evidence of microbial contauination.

Lyophilized, final product, lot 438, C-A406

1. Six (6), 8 and € vials were obtained from the beginning, middle and
end of the £filling operation respectively. One (1.0 ml) was removed
from each of the 20 vials after reconstitution with 25.0 ml distilled
water to give a polysaccharide concentration of 100.0 mcg/ml and
inoculated into 20 bottles of fluid thioglycollate medium (150 ml
medium per bottle), incubated and observed as indicated as in A. 1.
above. Additionally 1.0 ml was removed from each container and inocu-
lated into 20 bottles of trypticase soy medium (150 ml medium per
bottle), incubated and observed as indicated in A. 2. above.
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§ IGERCK SHANP 2 DOHLE RESEANCH LAGORATORIES
e Division of Nierck & Co., Inc.

BIOLOGICAL VGHT ORDER

oD 284

b2 0, DATC OF REQUEST:

e {i M- BIOLOGICAL PRODUCTION, MSE&D

72N - £Jiclat

e B WU 2r. P. Volia DLPI. Ho. | ACCT'G CHARGES: .
= H Viru: £ C2li Ploleny Regseasch £74 ‘on FosicT o1, £3-817-12%

G DESCaieTiON OF VIOHK REQUESTED:

> | Page 2

. COHTROL .

Stexility Tosts

Please check the indicated nutber of f£fincl containers of the indicated Jot of teninpococeal
polysaccharide for sterility ia trypticasce soy and fluid thioglyccllate uediw: according to
the latest Public Lcalth Service Regulations.

-~
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i 1. Lot 433, C-A405 . ~20 firal containers (lzbeled 1, 2 and 3)

£Add 1.0 ml of polysaccharide soiution per Lottle of testing wedium, %he fluid thioglycollate
3 rediue should be iuncrbated at 32° for 14 days while the trypticase soy mediuva should be
fncubated at 20 - 25° C for 14 days. Flease subrmit results to Dre. Vella ia the forn of
w.itten assay reports. A Certificate of Analysis is reqiired also.

o werazn SO des Sesekabe vaad bl
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{ .
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e
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¥ 3
:’" dr .
S : 54 “?
7 . BIOLCGICSL WORK ORDER NO- [ (evanveginee
gt ' REFORT REZSULTS TO CORTIOL OFFICE
s CERTIFICATE OF ARALYSIS WILL LT PREFARZD
* BY BIOLOGICAL CSITROY OFFICE.
: /
e 3 ‘ P / - Nd ) -
: 0“!7"0';}1_ "ﬂ'l: b 4 L/,’ \
: IF ESTIMANED COST 1S LESS THAN $_— . TS REQUEST S L ST T e -
% .| 'S VAUD YATHOUY FURTHER AFPEOVAL. £CCEPTD BY TIOLGSICAL PRODUCTION:
= i X /
2. .| Esweareo cost: ESTIMATE APPUOVED LY:
H; 3
b2}
AT STE
. ] 8 13G:
% 1y \(«' "G
¥ - g;s:ggict’m VALl FORUARD ALL COFILS TO IINECIOR, 3 COPY TO PRCLUCTION CONTROL
t 'L FRODUCHILN. 3 COMLS 1O £:E REIALIID Uiy DIKECION, BIGLCGICAL
! 2. LPICTON. DUOLOGCAY PRODUCTICH WLl SUFPLY ESTI- rRoDUCTION,
H BATL AUD ACCLPIANICE.
; . & IF ESTIMATC IXCTIDS SHMLATID  AYTHOMIZATIC:H
3 IF ISTIMATE IS LISS YHAY ViU STIMULATID 2UTHORI?- REVUEN COMILEIT LT VO ORICIGATOR FOR £LC1SYA&Y
i Al!g!l‘:(:;l.l;:l:liltﬂl. C(ll‘ll:\ A% TOLLGVIS: .A”"';Ot'l‘lﬁ. VORI INLSE ARE OIVAIGTL, SLY 1% KF-
;~ A e o With 1 BIKTCI0N, BIOCGISAL IEARICI e
; TEWALCH AN, Vil RO DISIIBUTION AL OWMITINGE 12 FARAGRAIN ),
/ zo-—-w-r—-
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. . Index 7 ) )
BYOLOGICAL 4ESTING PROCEDURE ‘\
. ) . . ki $\
PUARMACEURICAL LARORNTORY N va,

e " W W

Reproduced
besy availzbl:wc'gp&

SA'PIES _ g : ' ) i

Final containor sarmles of conpleted product shall be tested.
Individunl samples having a lou net weight shall bz posled at
the tinme of testing in order to attain an zdcguate sarple vaight.

-
- -

TEST PROCEDURS ..

A anirun of 10Czg. of dried product obtainzd from one or roze

finol cohtainors shall bz uscd. Tae test shall coasist of aeter-
nining the veight loss of the :ample(s) due to drying for 72. hours
under vacuun over phosphorous pentoxide,. A .

A. Recommended matexials and eguipzent:

‘ 1. viberéd ¢+ oz form, flat-botton weiching ‘dishes with
well-ground glacs stoppers .

" 2. Vacvwa desiccaton equippzd vith a vacuwm punp and &
unczlibrated nanoneter

3. Balance czpedble of accu::'ate readability to 0.1 ng.

4. IYouw hmidity rcon cguippad wvith hygroaeter end maintained
at & rclative huaidity of 0 - 10%. All opcrations are
pexforzad in this xoon. *

5, Dosiccator jar equipped with silica gel drying agent with
indicator ..

-B. Mothod 3

1. Thoroughly cleancd weiching dishes shall be dricd by hand

and sto:ed in the low hunidity roon for 24 hours prior to
usc, NO¥E: All ecquipnent is kept in the lou huzidity

Yoon a%t all tivaes. .

she uciching dishes shall e vcighad as rapidly as possible.
211 ranipnlaticas of weighing dishes shall be nade with tongs
ox while wecaring gloves,

\
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AT X BT
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.- . bep OduCe r°m .

: 2vailable
B. Nkzthed (Ceat'd)

3. %he vacuwa in the sxaple bottle shall be xeleased by allcu~

ing Ary air to enter slouly through a ncedle inserted in
the stoppox. .

4. Tae stoppzx chall be reroved and the sur:ple Plug broien
-up with a spatula,

5. %he sisple shall be rapidly transferred to a previouvsly -
sreighed and moxiied veighing @ish and covered with its lid.

6. Aftexr all transfers have been carmleted, the waighing di.. 3]
with their ceoatonts shall be weighed imaxediately.

7. Th2 9a=ples and tha weighing dishes with the lids sc ' -
. parpandiculaexr to the normal position shall bz placed 1:1
the vacuiza desiccator. The pressure shall b2 reduced as

~+ . indicated by the manoxater and the reduced pressure :..:\in- e .
© tained by sealing the desiccator. : : s

8." Aftoer 72 hours of drying time, dry airx is allcied to continually
blecd into the desiccator until tha pressure inside ha" baca
equalizeod v ii.h tha atrosphere. .

9., The lias shall be iz.cnediately xreplaced in the noxmal closed
position, .

10, Th2 voighing diches coatzining thﬂ sordles shnll ba reoved

. . 3ndividually from the desiccator and weighed as rapidly a

possible, .
1l. A1l saples axe to be tested in duplicate and rua with a
standard in cach desiccator. - -
C. Calculations: -

1. Rzcord velights in Steps 2, 6, &nd 10, s

2. VUeoignt in Step 2 cquals tare weight of dish.

3. ((Mcight in Step 6) n,.nus (veight in Stcp 1) cguals veight
of sanple before assay.

-
-

4, (veight in Step 6) ninus (veicht in Step 10) cquals velght
cquivalent to residudd roisture of saple.

S. (Ucicht cgeivalent to roiltura) Givided by (welcht of sarple)
ties 100 cguals the pareontage of yesidual aisturc,
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. : Index 7 {cont.) ° . )

e -

EOYIRTHTUTS )
:

A, Finel container samples of coapleted product shall be uséd.

Sanple weight chall bz 100 to 1,000 rg.

If ‘only one sanple is tested, the serizl or subserial is -
wisatisfactory if the roisture content esceeds 2.03 for
- wvaccines only. . :

If any determination is greater than

2,05, a repeat test
must be done. :

The xepeat test will consist of four determinations rua in
duplicate on 410 soparcte €ays. %ne lot will oaly bz coasiderad
gatisfactoxy if no values on repeat Geterminations axe above the
2,0% linit and the averagz of all six deterninations is below
the 2,02 linig,
in the evant that one of the ti:o deterninations is ovar 2,03
a retest will bz cone, )

The repeat test will consist of two Aeternminations. The lot

will only bz considered satisfactosy if no values on repzat
- deterninations are above the 2,03 linit and the averzce of
-.81) fourr detexninations is below the 2,03 1linit,

- -
-

NOTE: .

- - h

‘Pornovac’ is alirays essuyed on the loisture Monitor.

'y -

1. Only the content of one vial is used,

2.° The serple is veighed on the: Microbalance (accuracy to
0.0] ©g.).

3. Seauple is tested in triplicate.

4. Calcul . :joa:

Koistvee Nonitor yreoding in 1:9. % 100% = % roisture

Sample veight in 1g.

- e ea e
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I.

II.

I1I.

v.

vl.

‘A.cetone, ACS Reagent Grade ) e T R R T
‘Methanol, ACS Reagent Grade T :

) Dctermiiatian of Chloride in RC:6 or RCi8

{based on a modification of Swvain, J.S.,
Chenistry and Industry, 1956, pp. 418-420)

. Preparation of Standards ) ..

A. VWeigh 2,103 gms of C.P. KC1 into a l-liter volumetric flask, dissolve and
dilute to mark with RCM2, thus preparing a sclution contaning 1000 meg/ml C1-,
Dilute appropriately with RCM2, using volumetric pipettes and flasks, to obtain
standard solutions containing 20, 22.5, 25, 27.5 and 30 mcg/ml C1™.

Preparation of Samples

A. Using volumetric pipettes and flasks, dilute 5.0 ml of samples to 1000 ml

with RCi2. Since RCX6 and RCMS each theoretically contains 5368 mcg/ml C17,

this will give a solution of thc sample containing approximately 26.84 mcg/
ml C1™. i . . .

Chemicals Used

.- e > ve o o - - - - . . -

Perric Alum, C.P. : " o .-

Nitric Acid, Conc., C.P. ’ .

Mercuric Thlocyanate (may be Fisher Certified or made from C.P. Hg(N03)2 and
C.P. KSCN)

RCM2 (glass distilled water)

Preparation of Reagents - for Beckmen DU Procedure

A. Bg(SCV)Z - Dissolve 300 mgs “of Hg(sCX) 5 in 100 ml methanol Filter if
necessary. .

R. Ferric Alum - Dissolve 6.0 gms Ferric Alun. in 100 ml 6 nitric acid (39
ml conc. nitric acid plus 61 ml RCM2). Filter thru fine sintered glass.

Procedure - Beckman DU

-

A. In a serigs of 6 x x 7/8" test tudbes, pipette 5.0 ml of RCM2 (for D dlank),
standard solutions and replicate sample solutions. To each tube add 5.0 ml
of acetone. NMix. Add 1.0 ml ferric alum reagent. Mix. Add 1.0 ml
Hg(SCN}, reagent. Mix, let stand 15 minutes and read A470. Plot data
and calculate concentrations in the usual way.

Preparation of Reagents - for Spectronic 20 Procedure

.

ng(ﬂtv)z - Dilute one volume of the Hg(,v )2 soluition described above witn
9 volunes of accione.

Ferrie Alun - Dilute 2 volumes of the ferric alum rc vcnt des cribcd above
vith 3 volumes of RCM2Z. \ .
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. . Index 8 (cont'd.) é

e

vIiI. Proécdure - Spectronic 20 ) ° e ) ) §

U A. In a series of 6 x 7/8" test tubes, pipette 5.0 ml of RCM2 (for O blank), "
standard solutions and replicate sample solutions. Add 5.0 ml of ferric

" alum reagent, mix. Add 10.0 ml Hg(SCi), reagent, mix. Let stand 15 min.

and read at-A 470. Plot data and calculate concentrations in the usual way.

VIII.. Notes . — .

A. The optical density scale of the Spectronic 20 is so constructed that
readiags can be made much more accurately in the 0.05-C.3 region then in
the 0.3 to 1.0 region. This is not true to a sigaificant degree with the
Beckman DU. Accordingly, the procedure used with the Beckman DU has been
modified for use with the Spectronic 20. The latter procedure has only 1/2

. the sensitivity of the former but is quite usable.

e ————————— AT

B. The color developed in this procedure is quite stzble; there is a loss of
approximately 1% in a 45-minute periocd following the usual reading tire.

C. This method is not affected by even large concentrations of phosphate.

. . L IX, Calculations ) . e e LS. e e E e :; e ee .
.. - . e 2ty o .:--._ LS ae vt - .

A. For physiological saline (RCM6) and phosphate buffered physiOIOOical sal;ne,
use the following:

e

1. " Average reading of szmple x 200 (dilution) x 27.5 = mcg C1™ ia sample,
average reading of 27.5 standard.

-

-

2. CI7,= 60.8% of the weight of the NaCl molecule.

. ]
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Index 9

Q::) Meningococcal (type C) Hemapplutination Procedure

Reagents

¢ Human 0, Rh negative red blood cells (Behringwerke diagnostics - type-a-cells
g 35 kit)

A RCM8 - store at 4°C
e Bovine serum albumin 10% (sterile) store at 4°C

Meningococcal antigen (polysaccharide) stored at -70°C; thawed at 37%
Cooke Microtiter plates and seals

Microtiter loops (0.05 ml)

Procedure

'
s o 2 N e i A s < n

YUk

1. Wash human 0 negative red blood cells three (3) times in RCMS8.

3 2. Resuspend after final wash to 2%.
B 3. Add appropriate amount of antigen (determined by grid titration) to the cells.
S 4. Mix thoroughly, incubate 30 min. (or longer) in 37°C water bath, mix and invert
5 every 5-7 minutes. ) '
= 5. Wash RBC-antigen three (3) times in RCM8 and resuspend to 2 0.52 suspension in
3] RCHBQ i
3 6. Add bovine serum albumin to a final concentration of 0.5] w/v. (1 ml of 0% BSA +19 §
£ ml rbc-antigen). ) ¥
ﬁ k.- a. Defrost sera and heat inactivate; 36°C for 30 minutes. t
i - b. Prepared serial 2-fold dilutions (1:2 -» 1:2048) in RCMB. '
9 ¢. 0.05 ml RBC-antigen suspension is added to each well.
5 d. Mix gently. -

e. Incubate plétes 2 hrs. at R.T. and then read for HA titer.
A ’
B
3
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-3, l’lcase schedule the abo»fe \'accmo 1o’os for 1yoo.rz).1 128.’61071 aﬂcor'h.ng to )
% the proccwtra reccived froa the Welter Reed Army Institube of Research.
L -
5 -2, ‘e lyophilized maferial should be returned o De. Vella, 26-1 9,
3 will remove the a2poropriate qe:cnlos for control testing.
p? - -0 : T -
E.- Records ] - ) . . .
3 Appropriate copiss of rotcboox racerds with dates, procsdures, ebc, used for ihe
g £illing and lyophilizztion of thass loss ara rzquasted -
= ORASENATSI BY:
24 - - =7 2, / ////
.V ESTCATED C€G3T IS LESS THAN § JHIS RIQUIST .. -/i-’w’ J (/ VAl
i s VALK VATHOUT fuxTnza I>""!‘ Y I\CCi‘l;D £Y BiOL0SITAL PRODUCTIDSN 'I,
=53
13 -
Z: LA 0 COST: —ESI'II.'.AEE AT270VI0 BY:
e UG, . .
3 "3{2:‘;‘.?{' JIML FAIAED JAL COMES TO LICTOR, 1 COFY 10 PRODUCTION CONIESL
<, AU PISSUSIDN 3 COMES 10°&T KETMNID BY DIRTCIOR, EIOLOGICAL

e : m:]fl'vlg r&o'.(:“;-c U FRIDUCTION WItL SURILY ESW- . FRODUCTIANL -
= ) oar o . & IF  ESMMAIT  EXCLTDS  SHAULATED  AUVNDNMZATION
ANEN IS IS LEST W T SUPYLANEG AUTEOER. REIUXN COTITLLIE SET 10 GRICHINTOL FOX BICLSIANY

: ON. DIV RILTE Lot AS foLLOnS: - LS.\ a3 =
S YO Q1AL O e arees ) v g AFPROVALS. WS TNLLE ART OITALIED, Liv 1S k. !
A RN CHT G et v Rt o 85 WILHED 30 QIReCIo, BISLGTISM  SROLNCUD: FI3 :
3] [ 53 \t"'_‘_" X OX M PTET TR Y h s X DISTLIDUHION &3 OURL1LLD 1 "\' Seharil 3. !
7 ] "_"' - X .
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* - TBIOLOGICAL PRODUCTION, 1S . s/a% 3. . .

e wede 01004 88 N0 BlITTNTT tar o citatatend TR UTIT R o
] ; 71,'0 ! :‘L’“.. Ie‘ (.(' '"-0 ..1‘2.. G 3
X LIE PYY] o) SR8 shoe e : e
L R ) Index 10 ;
':,’ DAL O REQULST:

e
. oom

PR Dr. Vella DEPL. B, VG Crnaes:

(LPLCIFY AZCT. NHO.
5 & €15 °.‘.~. i0losy Reganech - 8 C PLO.IST XO.) 85-807-208

cae

L6bedTIGH OF VORK REQUISTED: =5

PROUU UL . - .-

L J hd ‘o :
L. Tae follouing sterile solubions of eisser x:z:ivz';i\ic‘v's (2-.-3m:woco cal)
polysaccharidc type C at 1.25 13 /J. ars 1,0 b2 disponscd 2s indicabed below

into vials svitzble for suoscauﬂn’f. Jyopxuh.zaulon and will be a2vailsble on
the indicated dates. (.S'-c atteched sheet) .

. N [ i SRR
B. -Scheduling o : . =2 a?" . . : .

. Y. Please noliiy Dr. Veila of the filling dabes so $h2i the polysaccheride
povder for each 1ot mey dbe rehydrabed and Nillipore filiered on the same

i . . -
| . day. ) .. e .o
2, In edadition to The filling scn 28wl e, pleq.sn notlfy Dr. Vella ‘of the .-
*  dyophilization schadule so thel he mey be present et ihe initiz%icn of
“- each oPﬂrat::.on. - ) L. —_— .- - T

Dlspﬂnsc 2. O mlL of eacn polysac 14 de 1o’c- ir..,o a2t leest 1100 vials capzole of
holo.m{; 25.0 ml of diluz=ns, ) :

- . - - - . -0 .-
é NOTE' The rehydrat a polysc.ccn'xr:c.ﬁa_ should be stor=d e ~50° c. .
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B. Meningococcal Polysaccharide Vaccine, Type A.

1. Growth and Isolation Studies.

a. Growth studies.

On June 22, 1971 two lyophilized cultures from a fresh isolate

of Neisseria meningitidis type A were obtained from Dr. Lowenthal,
WRAIR. The culture had been evaluated under production conditions
at WRAIR and shown to produce type A polysaccharide free of any
type C.

A total of 6 batches (100-liters) was. made and delivered for
product recovery, as summarized in Table I.

The fermentation process employed was the same as that used for
the meningococcal type C polysaccharide with the exception of
cycle time. The fermentation cycle was shortened to 12 hours, the
point of maximum growth.

Figure 1 illustrates the fermentation data of a typical batch.

b. Isolation Studies.

(1) Process Selection.

The method adopted was a modification of that published by
Sanford Berman et al. of WRAIR [Infection and Immunity 2,
640-647 (1970)]. The details of the method were developed
to produce a product which would meet all WRAIR chemical
and biological specifications.

(2) Process.

Step #1. Collection of Wet Cells.

Each 100-liter batch of Cetavlon-treated broth was immediately
centrifuged in a turbine-driven Sharples centrifuge using a
No. 1-H standard clarifier bowl and ravolving at 50,000 RPM
and a flow rate of 30 liters/hr. The broth was followed with
a wash of 1 liter of pyrogen-free water. The clear filtrate
was discarded and the insoluble cake was scraped from the
bowl, weighed and frozen.

Step #2. Washing.

Frozen precipitate from each batch was suspended in 600 ml of
pyrogen~free distilled water and warmed to 5°C. The suspen—
sion was stirred with a Sorvall Omni-Mixer at a speed setting
of 2 for 20 minutes. The mixture was centrifuged in 500 ml
polyethylene cups in a Lourdes Model LRS centrifuge with a
3RA head at 6,000 RPM for 20 minutes. The wash was discarded.
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Step #3. Extraction with CaClj-Solution.

Washed cells were stirred in 600 ml of 1.0M CaCl2-Hp0
solution with an Omni-Mixer at a speed setting of 6 for
30 minutes. The mixture was centrifuged in the Lourdes
at 6,000 RPM for 30 minutes. The clear supernate was |
decanted and saved. The cake was extracted two more times
by the same method except that the Omni-Mixer was operated
at a speed setting of 2 for 15 minutes and the centrifuge
times were 20 minutes and 20 minutes, respectively., All
three extracts were pooled. The residual cake was dis-
carded.

Step #4. Ethanol Precipitation - 25%

To the combined CaCly extracts were added 600 ml of
denatured absolute ethanol (2BA). The solution was
allowed to stand overnight. The 25Z ethanolic solution
was centrifuged in the Lourdes as before and the pre-
cipitate was discarded.

Step #5. Ethanol Precipitation - 83.5%.

The clear solution from the above was adjusted to 83.52
ethanol by the additen of 8.4 liters of denatured absolute
ethanol. The solution was allowed to stand at 5°C for 3
hours. The precipitate was collected by vacuum filtration
using a 10" Buchner funnel set with two sheets of Reeve-
Angel #230 «per. The cake was washed with about 200 ml of
ethanol, then with about 200 ml of acetone and was dried under
vacuum in a desiccator over Cally. The dried product was
weighed.

Step #6. Chloroform Emulsification (Sevag).

The product from above was dissolved in 400 ml of pyrogen-
free, distilled water and centrifuged in an International
clinical centrifuge. The small amount of dark precipitate
was discarded. A 400 ml portion of chloroform was added

and the mixture was stirred with an Omni-Mixer at a speed
setting of 1.5 for 30 minutes. The container was immersed
in an ice bath during mixing. The mixture was then centri-
fuged in the Lourdes at 6,000 RPM for 20 minutes. The clear
water layer was siphoned off and treated 3X more with 400 ml
portions of chloroform. The clear chloroform layers were
discarded and the emulsions at the interfaces were saved.

Step #7. Second Ethanol Precipitation.

The final water layer, 400 ml, was diluted with 2-liters of
absolute ethanol to 83.5% concentration. The suspension
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3 was allowed to stand overnight at 5°C, then the product :
g was collected by centrifugation in the Lourdes centrifuge f
4 as before. :

Step #8. Second Extraction with CaCl, Solution.

The wet precipitate was extracted with portions of 0.02M
CaCly solution until a total of 300 ml of extract was
obtained. Between extractions the mixture was z=2parated
by centrifugation in an International clinical centrifuge.
The final dark colored precipitate was discarded.
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Step #9. Ultracentrifugation.

"

The extract was clarified by centrifugaticn in a Beckman :
Model L centrifuge with a number 30 head at 30,000 RPM
for 2 hours at 5°C. The clear solution, 270 ml, was
diluted with 250 ml absolute ethanol to 48%Z concentration.
The solution was again clarified by ultracentrifugation as
above. The second pellet was discarded. To the clear
solution were added 5 ml saturated pH 7.0 sodium acetate
) plus 1250 ml of absolute ethanol. The solution was allowed

(" to stand at 5°C overnight and the precipitate was centri-

- fuged off. The precipitate was washed and dried with ethanol
and then with acetone. The product was dried in vacuum.

EE R A A

747 TAVR

=
3
74
?~

MUY

The dried product was reprecipitated by dissolving in 125 ml
of pyrogen—-free water containing 2% 1M CaClp. To the clear
solution were added 136 ml of ethanol to a concentration of
52.2% to produce opalescence. The opalescent solution was
centrifuged 2 hours at 78,000 G. The clear solution was
treated with 2.5 ml saturated sodium acetate (pH 7.0) plus

: 490 ml of ethanol to an ethanol concentration of 83.5Z%.

o The precipitate was allowed to settle overnight at 5°C,

The insoluble product was centrifuged off, washed with
absolute ethanol and acetone and dried in vacuum,
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Step #10. Final Product.
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Samples of each final product were submitted for the re-
quired assays. The final product from Batch 2A failed the
pyrogen test and the last alcohol precipitation step was
repeated to yield acceptable material. The final product
from the other batches passed all of the required analyses.
= ’ The reworked product from Batch 2A and the final preduct

: from Batch 3A were combined and blended by rotating the
. container on a roller mill for four hours. Batches 5A
and 6A were combined at Step #2, processed using twice the
quantities of materials and delivered as one lot.

€T A

7 SLANE s J;o s a

—

£35S

e N N~ N e At S Y e e b N JUN iy i LSBT o5 S T N o SV, SR oy >
Ry vty s LsadESI Bt s SO s A e iy Bk o R s R B R o e S R S e SRS LR TR o et s e R IR TRt i . 0L e




e o A S e N R R A e P T R R eSS

——n

f
e

o e

. 2

ety e 4R

~48-

(3) Delivery Lots for Formulation.

The sample numbers assigned to the deliveries for formu-
lation were as follows: i

Delivery No. Sample No. Batches L-Number
1 $718-25P 2A & 34 675,786-00B01
2 $719-15P 5A & 6A 675,786-00B02

Table II summarizes the data on each batch. A total of 8.9g
was delivered for vaccine formulation in two deliveries repre-
senting an average yield of 2.5g per 100 liters of broth.
Table IIT gives the chemical analyses for each of the two
deliveries.

(4) Analyses.

Assay Method Specification
: Phosphorus Chen and Toribara min, 82 (anhydrous basis)
| Protein Lowry max., 1%
? Nucleic Acid UV spectroscopy max. 12
Pyrogens 3 rabbits 2.5 ug o more than 0.5°C average
C:; I.V. each rise, no more than 1.0%
rise in any single rabbit
Molecular {a) Sephadex G-200 Bulk of phosphorus in void
Weight chromatography volume

*(t) Sepharose 4B None
chromatography

* Procedure described in section on Meningococcal Type C
Polysaccharide.

(5) Stability.

Since meningococcal type A polysaccharide has been shown to
break down to low molecular weight products, reference samples
of this product were analyzed by the Sepharose 4B chromatography.
Some reduction of molecular weight was observed in samples of
final product which were stored at room temperature for approxi-
mately 2 months. All supplies of final product and packaged
vaccine are now stored at -20°C. Samples of packaged vaccine
were obtained from West Point for comparison by Sepharose 4B
chromatography. The polysaccharide was separated from the
salt diluent by dialysis before chromatography. All of these
samples exhibit peaks corresponding to molecular weights of

: greater than 200,000, thus, all of the samples should be ex~-

(_, cluded from Sephadex G-200. Samples of final product and
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vaccine prepared by E. R. Squibb & Sons, Inc. have been
chrematographed and give very similar results on final
vaccine, The molecular wr.ght of vaccine, however, is
only half that of final product.

ate of Date of Molecular

i Sample No. Description Preparation Chromatography Weight
% S$717-29B  Product from Batch 2A 7/29 8/3 4.3 x 10°
§ §717-21C  Product from Batch 2A 7/21 8/4 5.0 x 10°
? i $718-25P Delivery ##1 roference sample 9/10 10/5 2.6 x 10S
Lot #439A Vaccine frcm Delivery i1 —_— 9/29 2.3 x 10°
$718-26D Product from Batches SA & 6A 8/26 9/15 4.5 x 10°
$719-15P Dalivery #2 reference sample 8/26 10/8 3.5 x 103
Lot #440A Vaccine from Delivery #2 — 10/9 3.5 x 10°
Squibb #8 Final product — 9/17 5.2 x 10°
Squibb #8 Vaccine 4/70 10/13 2.2 x 10°

A polysaccharide sample stored at -20°C for 3 months was
observedsto drop from a molecular weight of 5.2 x 103 to
3.4 x 10°., Thus, it appears that -20 C does not guarantee
retention of the high molecular weight of freshly isolated
polysaccharide.

2. Formulation and Testing of Final Container Vaccine.

a, Vaccine formulation.

The preparation of approximately five gms. (101,500 x 50 mcg doses,
0.5 ml each) of lyophilized Neisseria meningitidis, type A poly-
saccharide vaccine has been compieted. The vaccine has been de-
livered to Dr. M. Artenstein, WRAIR, along with release protocols
which describe the preparation and control testing of each of the
vaccine lots. The five gms. were distributed in two separate lots
(50 dose coritainers) and each passed all contract specifications

2s well as control safety testing.

The control testing procedures fcllowed for release of lot 439/C-A453
are presented in Indicies 1-9. Similar procedures were utilized in
the preparation and testing of lot 440/C-A455.
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Rehydration and filtration of final pool.

All glassware, metal and rubber tubing used were prepared

so as to eliminate any contribution of detectable pyrogens
refer to Index 3). All work subsequent to the weighing

step of the desiccated polysaccharide was performed under

a recirculating, laminar flow hood (Air Control, Microvoid
moedel IV 3CO0. All sample and sterile rubber hose connections
were flamed properly with a bunsen burner. Neisseria meningi-
tidis, type A (strain A-la polysaccharide powder) was weighed
in a glass beaker on a Mettler semi-microanalytical balance
(model B6). Subsequently, the powder was added to saline
soluticn (refer to Index 4); the same solution was used to
rinse the beaker and was added to the pool. The polysaccharide
solution was placed on a rotary shaker (Thomas Rotating
Apparatus No. 3263, setting at 3.5) fcr 30 minutes at 20-25 °c.
A Millipore 142 mm filter holder containing a sterile 0.22

micron porosity Millipore filter (GSWP) and a Millipore pre-

filter (AP2012450) were primed with the saline diluent (500 to
600 ml) described above (fluid and container removed). Sub-
sequently, the polysaccharide solution was passed through the
filter under filtered air pressure, into a new container.
After the filtration step, the filter pad was examined for
possible breaks. The bulk, filtered solution was sterility
tested.

Filling of final pool.

The sterile filtered polysaccharide solution was delivered

to the MSD Biological Production Laboratories for filling
into final containers (Index 9). The dispensing (2.0 ml/vial)
was conducted under a laminar flow hood, using aseptic tech-
niques, into glass vials (#50276); rubber stoppers (#52531)
suitable for lyophilization were inserted half way. A member
of the Virus & Cell Biology staff always was present for the
entire operation. An cppropriate number of vials from the
beginning, middle and end of the filling operation were coded
and removed after the lyophilization step. The stoppered vials
were placed in an electric freezer, -50 to -70°C overnight.

Lyophilization of final pool.

A separate thermocouple was attached to each of four vials
which were positioned in appropriate areas of the Hull lyo-
philization cabinet (Model 651-3PF~25F) during the operation.
The shelves of the unit were cooled to -40°C, after which the
trays of vials were loaded into the unit. Ewvacuation of the
chamber was performed until the pressure was down to 175 micronms,
at which time the lyophilization cycle was begun; the vacuum
eventually reaches approximately 39 microns of pressure. The
shelf temperature was held at -40°C for 16 hours; the tempera-
ture was increased to 0°C over a 3-hr. period. The shelf
temperature was held at 0°C until the material temperature
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incxeased to -5° C; the shelf temperature was increased to
+10°C and held. The material temperature was at +10°C on
all thermocouples for a minimum of 6 hours before unloading
The total lyophilization cycle was 45-48 hours. When the
run was completed, the vacuum valves were closed and argon
was admitted to a pressure reading of 3". The vial stoppers
were depressed internally and sufficient argon was admitted
to equilibrate atmospheric pressure.

The rubber-stoppered vials were capped with aluminum seals
(flip-off red plastic cente ) and stored at -20°C in sealed
cartons until they were lzbelled.

-~ >
¢

i

(4) Assays on final container vaccine.
The assays performed on final container type A polysaccharide
vaccines have been described in Indicies 1-9.
Results of final container assays have been listed in Tables
IV and V.
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TABLE XXX, CHEMICAL ANALYSES OF DELIVERIES

Sample DELIVERY #1 DELIVERY #2
L-675,786-00801 L-685,786-00302
Test (S718-25P) (5719-15P)
Phosphorus, % (1) 8.39 835
Protein, % 0.78 0.50
Nucleic Acid, % 0.2 0.5
Moisture by TGA, % (2) 7.4 7.3
Gel Filtration My, % (3) 70.6 T 79.2
sialic Acid, % .. oas 0.19.
Total Acetyl, % (4) 1 '.'13._6. 201
O-Acetyl, umol/ng (5) ' 22 2.2
Spectrograp;xic Analysis: ) . - " .
Calciun ) njor' mjor
Phosphorus minor minor
Iron trace trace
. Coppex trace trace :
5961un trace txace 1‘|
Silicon trace trace \1
—~Magnesium trace trace
(1) On anhydrous sample .
iz) ‘nxermog-ravinetric analysis ' -

(3) Number in Table is phosphorus found in void volume x 100/phosphorus
charged to colum

(4) By chromic acid oxidation

(5) By Ferric hydroxamate method using glucose pentaacetate as standard

A - T ebesion e R apnan)
P
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MERCK SHARP & DONME Index 1 -56- BIOLOGICAL V/ORK ORD:
MERCK SHARP & DOHME RESEARCH LABORATORIES -
bivision of Merck & Co., Inc. * | OB 204
. BIOLOGICAL PRODUCTION, MSED P oF fhqusr -
YU, : 9/23/11 :
H - ¢ROM: DEPT, No. ACCT'G CHARGES: .
wy LI P P -
Virus—&-C riolo zaarch—~l—R74 - 88-507-126
DESCRIPTION OF WORK REQUESTED: -
CONTROL Page 1

1. 3 rabbits ecach to receive 1.0 ml (2.5 meg, intravenously) per 2 kg. of
- meningococcal polysaccharide type A, to be perforwed on each of 2 sarples.
. 2 "« 3 rabbits to receive 1.0 nl of CM4 66(distilled water) placebo intravenously.
3. . Record rectal temperaturcs of all rabbits just prior to injection and 1, 2
" and 3 hours post injection. ) o o

Plecase perform the followir;g animal contrel tests as indicated below on Meningococeal

polysaccharide type A, final container: Lot 439, C-A453, 1-675, 786, 00BO1,
Ny .

A Pyrogen test ia rabbite (2 kg weight)

Be ] o Safety .t'eet: in mice (14-16 gm weight)

e
1 - 20 mice to receive 0.5 ml (100 mcg, intraperitoneally) of meningococcal

- .. polysaccharide type A, each of two samples to be tested in 10 mice (20 tota

TPt rh TSR SN e Nyor 1k e T

\ 2. 720 mice to receive 0.5 ml of CH 66 (distilled water) placebo intraperitonea:
) R . ' -
3. Observe and weigh all animals daily for 7 days; record weights and
. subnit on assay report. . .
N Safety test in guinea pigs (350 gm weight) . \
.14._ - &4 guinea pigs to receive 1.0 ml (500 meg, intraperitoneally) of SE
¥ . . meningococcal polysaccharide type A, each of two samples to be tested 1d_
... . 2 gulnea pigs (4 total). . .
o . . . . . 6
2« ° 3 guinea pigs to receive 1.0 ml of 4.6X saline placebo intraneritoneally.g
) - ouw
3. .” Observe, weigh and check rectal temperatures for all animals daily for 2
7 days. Record temperatures and weights and cubmit on assay report. g
) €«
‘D. Please subnit results to Dr. Vella i1 the form of written assay reports. O
A Certificate of Analysis is required also. 3
- . ORIGINATED BY: Q
IF ESTIVATED COST IS LESS THAN S YHIS REQUEST ’.7,./ : 9
IS VALID VATHOUT FURTHER APPROVAL. . ACCEPTED BY DIOLOGICAL PRODUCTION: aa
ESTIMAYED COST: L. . ESTIMATE APFROVED BY: 2
‘OUTING: . 4
D 1. omcIuATOR Yyaui, TOMWARD ALL COPIES TO DIRECTOR, < . < ;1 COPY YO PRODUCTION CONTROL

- -

'3 COPILS TO DE RETAINED DY DIRECTOR, RIOLOGICAL
2. DIRTCYON. RINIOGICAL PRODUCTION WILL SUPPLY £STI- . FRODUCTION,

MATE AND ACCEI'TANCE, .
CcLriance & IF ESTIMAYE EXCCCOS STIPULATCO  AUTHORIZATION

3. IF TSTISATC 1S LESS YHAN THE STIFULATED AUTHORIZ- RCTURN COMFLETE SET TO ORIGINATOR FOR NTCESSARY

Anguéot;:?lnu;gl!.oﬁgl;:'t:‘ :: l"t:_ug:l‘fgmnm W nr APPROVALS. WHIN YHESE ARC OQTAINED, SCT 1S KE-

STAHCH ONF OF TI(LE WL UE SORWARDLD 10 JURNFD Y0 DIRECTOR, BIOLOGICAL PAOLUCTION FOR
RUSTARZ 1 AOM, Wisi® 1) OISTRIBUTION AS QUTLINED IN FARAGRAFII 3.

o — e - e -

e e, by st i
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Index 2

Sedimentation Analysis

The sedimentation analysis of the polysaccharide was performed in a Spinco.
Model E analytical centrifuge under the following conditions:

1. polysaccharide concentration* at 0.5 mg/ml
2, solution - 0.85Z NaCl
3. vpm - 48,000 (W2 = 2.54 x 107)
4, cell - 30 mm
5. roto£'~ Model E
6. temperature - 20°C
7. Time - 1.5 hours
*Note: lyophilized, final container vaccine (diluted to 500mcg/ml) was dialyzed

against CM258 (pyrogen-free, 0.85Z saline); 2.0 ml of diluted vascine against
one liter of CHM258 for 24 hours. -

I A s - B . - .. B R -
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Index 3

Gassware, rubber and metal tubing and
filter holder preparation

A. All containers (4 liter bottles with rubber tubing and stainless steel
connecting pieces) were prepared in the Merck Sharp & Dohme Biological
Production area (Mr. E. Lewis, West Point, Pa.) according to a standard
proceducre utilized for preparing such materials to eliminate possible
extraneous sources of pyrogenicity. Pyrogen-free water rinses and dry
wall heating of glassware were performed while tubing and metal connec-

tions were rinsed with pyrogen-free water including a step utilizing water
at 180CF and subsequently autoclaved.

B. All other glassware, such as volumetric flasks and pipettes and beakers
. were prepared in a similar manner in the Department of Virus and Cell
G Biology Research, MSDRL, West Point, Pa.

C. New Millipore filter holders (142 mm) were flushed initially with four
liters of boiling, pyrogen-free, distilled water. Prior to each filtra-
tion of polysaccharide solution, the pre-filter and filter were flushed
with 500 to 600 ml of pyrogen-free polysaccharide diluent (11.25% saline
X CM61). After filtration, the filter units were flushed with three to
four liters of pyrogen-free water (CM66) and autoclaved immediately.

oA v.’\ ALY

B A A Tt ST
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Tuarbomatic uashc

treatmene descrlbed below.

' Tumbler Washer - 5', ST '?.1 e .
h Tublng and components placed in barrel of tumbler :
: and covered with hot tap water. )
2. Boil tubl?o for full five (5) mxnutes. (No detergent
- used
3. Rinse - Pyrogen-free dlstllled water, 180° temperature
. s | fox five (5) minutes’ while tumbling. *

SR R, rﬁwwewﬁwkﬂWf?%?m?

. ¢ -59- - . )
- ) . Index 3 (cont.) o

+ PREPARNCION OF Pyrocnv-rlLv EQUIPMENT . .

Glasswarc is washed elthel on the Better Built Hydronntlc or
and suchcLed .to the treatment described below.

Bydromatlc Washex ' oL ]
1. Pre-rinse - recirculated water : -
2.

Wash cycle - reclrcnlated detergent charged vater,
heated to 160°

Rinse - reclrculated tap water from rlnse tank,
heated to 160°

- 4. Rinse - direct hot tap water, 1500 .
. - 5.

3.

Rinse - pyrogen-free distilled water, 180°
Turbomatlc Washer Y ': )
3. . Ere—rlnse - rec1rcu1ated water . .
2. Wash cycle - recirculated hot tap water charoed
with detexgent, Aura, Temperature 160°
-3. Rinse - recirculated hot tap water, Temperature 160°
4.

Rinsc - recirculated pyrogen—free watex, Temperatuae 180°
- 5. Rinse - direct pyxrogen-free rlnse, Temperature 180

-®
-

Rubber tubing and machine components are subgected to the

- o9 hd
- s « . - -
- - - - - - . -

Rinse - Pyrogen-free distilled water, 180° temperature -
' for flve (5) minutes vhile tumbling.
Drain and Jog to ellmlnate excess watexr in tublng.

5.

Nachlnes Assembly

l. Cut tublng to proper lengths. - -t
2. Inspect stoppers, S.S. connectors and S.S. 'L's

3. Plug air filter and insert in tubing; connect to SS. 'L'.
4. :

Assenble tubing, stoppers, and S$.S. components.

5. Rinse all parts with pyrogen-free distilled water.
6. Wrap exterior ends of machinecs using gauze, paper
: envelopes, and Twistems. :
7. Place Diack contrxol on S.S.

.L'. .
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'.n L . . . .
, A ) L Index 3 (cont.) . . . . .
” Asscrbly of Machinc and Bottle Units IR -

-Inspect’ bottlcs ana mach).nes.
Aad approximately 10-25 cc pyrogen-free distilled

. water to bottle.
Inser: machine in botile.

Adjust 'C' clamp to hold stopper/m;.chn.ne firmly in
- bottle. .

Cover stopper and neck of bottle with aluminum foil.

Sterilization is by autoclave at 250° . :Eor a minimum of

2
3
(A
%)
-

e T

L e 2,0y
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Index 4

Polysaccharide Diluent

A sodium chloride solution of 11.25% (XCM-61) is required so that rehydra-
tion of the polysaccharide (1:12.5x dilution) to 100 meg/ml will yield

approximately 9.0 mg NaCl/ml. In order to compensate for the 11.69% value
obtained for the XCM-61, 40.0 ml of pyrogen-free, distilled water were

added to each 1000.0 ml of 11.69% saline solution to yield a finzl concen-
tration of 11,25Z.
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Index 5

Microbial Sterility

Post-filtration, bulk pool

1. Three to 5.0 ml of the polysaccharide concentrate (1.25 mg/ml) are
inoculated into each of four bottles of fluid thioglycollate medium
(150 m1 medium per bottle) and incubated at 32°C for 14 days. The
bottles are examined two to three times p+ior to the final reading
for evidence of microbial contamination.

2. Three to 5.0 ml of the polysaccharice concentrate (1.25 mg/ml) are
inoculated into each of four bottles of trypticase soy medium
(150 ml medium per bottle) and incubated at 20-25°C for 14 days.
The bottles are examined two to three times prior to the final
reading for evidence of microbial contamination.

Lyophilized, final product, lot 439, C-A453

i. Six (6), 8 ard 6 vials were obtained from the beginning, middle and
end of the filling operation respectively. One (1.0 ml) was removed
from each of the 20 vials after reconstitution with 25.0 ml distilled
water to give a polysaccharide concentration of 100.0 mcg/ml and
inoculated into 20 bottles ot rluid thioglycollate medium (150 ml
medium per bottle), incubated and observed as indicated as in A. 1.
above, Additionally 1.0 ml was removed from each container and inocu-~
lated into 20 bottles of trypticase soy medium (150 ml medium per
bottle), incubated and observed as indicated in A. 2. above.
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i n MERCK SHARP & DOMME Index 5 (cont.) BIOLOGICAL WORK ORDER =
' \M.E?CK SHARP & DOMHME RESEARCH LABORATORIES
Didision of iderck & Co., Inc. os 284
~o: OAVE OF RLQUEST: g
) - BIOLOGICAL PRODUCTION, MSD 072371 o
C e br vela I '
y Cell Biclnny. Besearch 74, Of PROITEY NG.Y £A-£07-126
DESCRIPTION OF WNRK REQUESTED: .
CONTROL Pagc 2
Storilicty Tests .

Please check the indicated number of £inal containers of the indicated lot of Meningococcal
polysaccharide for sterility in trypticase soy and fluid thioglycollate medium according to

.the latest Public Health Service Regulations,

3. Lot 439, C-A453 «~20 final containcrs (lebeled 1, 2 and 3)

‘Add 1.0 ml of polydaccharide solution per bottle of testing medium. The fluid thioglycollate |

nediunm should be incubated at 32° for 14 days while the trypticase soy mediun should be
. | dvcubated at 20 - 25° C for 14 days. Please submit results to Dr, Vella in the forn of

vritten assay reports. A Certificate of Analysis is required also. o .
LS. . ‘.‘. -t . * .‘i - * * ) -
S - - . : S . . L - ..
P . S . . e R -7 . ..- L
: . -';:.: ¢ . - «
o : [
!

A

BIOLOGICAL WORK ORDER NO. AL
RSNy
REPORT RESULTS TO CONTROL OFFICE

CERTIFICATE OF ANALYSIS WILL BE PREPARED
by BIOLOG.ICAL SONTROL OFFICE.

v trimarn, w

*

IF ESTIMATED COST 1S LESS THAN §
1S VAUID WITHOUTY FURTHER APPROVAL.

X

HIS REQUEST

ORIGINATED OY:

| evtormasmmmtnettagt e
ACCEPTED VY BIOLOGICAL PRODUCTION:

% ﬁy?//f{fﬁ/

ESTIMATED COSY:

ESTIMATE APPROVED BY:

f UTING:

1. 3 ORICINATOR WitL FORWARD ALL COPIES
DIOLOGICAL FRODUCTION.
MATE AND ACCLITANGE.

ATION. DISTRIBUIL COILS AS FOLLOWS:

YO DIRECTOR,
3. OIATCIQON, RIOIOGRICAL FRODUCTION WILL SURPLY ESTL-

¥ UF FSTHAATIL IS 1655 Yital THE STUPULATED AUTHORIZ.
2 COMES 10 ONGINATOR (F QRIGINATID 4 Nr.

: SEAREH ONF OF TIMAL WHL OE FORWARDED 30

Rl?MHCII AR, WLST FOINT)

o

R

L mrwr S st e

1 COFY YO PRODUCTION CONTROL
3 COMLS TO OC RETAINCO DY DIRCLCTOR, DIOLOGICAL
PRODUCTION.

& IF  ESVIMAYE €XCLTDS STIPULATCO  AUTHORIZATION
KRLTURN COMPLEIL SCY YO OGRIGINATOR FOR NECCSSAAY
APPROVALS. WHEN THESL AR, ODYAINCD, SLY 1S RE-
TURNED YO DIRECYOR, NIOLOGICA. PRODUCIION FOR

DISTRIBUTION AS OUTLINGD 1IN PARAGRARIE 3,

. TR T

s .

R

At w7

e y————
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ot Index 6 - s . .
" .- . - PIOLOGICAL TESTING ProcepuRz s) ’\\
- PHARACEUTICAL LABORNTORY Y7 v,
.

I. SARIZS _ .

Final container sarples of corpleted product shall be tested. s ‘
Individual sasples havmg a lou net weight shall be pooled at
the tice of testing in order to attz2in an adequate sarple waight.

- - - -

II., TESY PRCCTDURS ' LT . St

-

A ninirun of 100zg, of dried product obtained from one or rore
fincl containors shall b2 uscd. The test shiall consict of deter- .
nining the tr2ight loss of the sample(s) dus to drymg for 72.hours .

. \mder vacuwa ovexr phosphorous pentoxides. 3. wReR T e et N

..0 - - -

- - -

A, Recctsended ratexials and eguipment: I S

e mnbercd, lou fo:n, flat~botton weighing ‘dishes with . . .
vell-ground glass stoppers .

- e - . - -

2. Vacuuwa desiccator equippz=d with a vacuum purp and an
uncezlibrated nanoreter

3. Balance copebl- of accurate readability to 0.1 rg.

. 4. louv hmidity rco.” equippad with hygi‘onetcr and maintained
) . at a xelative huaidity of 0 - 10 All operations are

perforead in this roon, ,

. z

- §

5. Desiccator jar cquipped vith silica gel drying agent with ‘

indicator .

-B. }'ethou.

1. Thoxoughly clcancd vexg‘ung diches shall be dried by hand

and storcd in the'low hunidity roon for 24 hours prior to - -
use. NOTZ: All equipment is kept in the lov hu-idity
yoon ot all times. . .

. 2. %he usighing dishes shall ke veighad as rapidly as pocsible. -

. A1l ranipulaticas of ucighing dishes shall be made uith tongs

or vhile wruring gyloves,

~‘;~i~~'“~ -swru B I NPT e e Iy o S ALY )
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_- . 3ndicated by the manorzter and the reduced pressuze x..:xin-

8. Aftexr 72 hon_rs of arying t:u:.., dzy air is allcired to continually

9. ihe lias shall be 1nmeazate1y repl;.ce"l in the norr.ul clo.,ea
© position. i . . . .
10.. The voiching diches containing th° sarples shall bz rcooved
- . . individually fros the desiccator and weighed as repidly as
" possible. . L. .
1. All saroles axe to be tested in duplicate and run vith a .
standara in each deszccutor. . -
C. Calculations: .. ) - .
l. Ra2cord veights in Steps 2, 6, 2nd 10, )
N ) ° . -
2. Velgat in Step 2 cquals tare weight of dish. . ce0
3. (Wcight in Step 6) ninus (veicht in Step 1) cquals weight
of sanple before assay. .
- 4, '(!:eight‘in Step 6) minus (weight In Step 10) equals weight '
: equivalent to residurl roisture of sawple.
. 5. (ucicht cguivalent to rofiturc) divided by (veicht of sarple)
- tires 100 cquals the percontage of resiGual moisture.

— c— <
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Index 6 (cont.) . :
B. HNothed (Cont'd) " S L
' 3. The vasurxa in the sample bottle shall be released by allou-
- idng ary 2ir to enter .,10 Ay t}uough 2 needle inscrted in
the <'to->p'~r. .
.4, The stoppax shall be reroved and the sax:ole plug broken
. -up with a sp..xtx.la. . . . .
5. %he saople shali te rap:.cuy tx ansfcrred to a p*cviomly -
weic‘m.; and mariked weighing dish and coverad with its lid.
6. After all transfers have been co:'.?leted, the weighing d:wha"
with their contents shall be wveighed immediately.
9. The sa::ale" and the veighing dishes with the 1ids sct

- perpandiculer {o the noxmal position shall be placed in
. the vacmy desiccutor. The pressure shall be reduced as

- .o -
- -

" -¢ained by seali.ng the desiccator, : ) d .7

bleed into the dessiccator until thz pressure inside has beea .
equaliznd uith the atmspﬁere. . .
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' * &A. Finel container samples of completed product shall be used.. . . )

& Sanple weight shall bz 100 to 1,000 rg. .. ol

. . B. If only onec savple is tested, the serizl or subserial is - )
& unsatisfactory if the moisture content exceeds 2.03 for . |
A . - .vaccines only, .- L. .o . |
E K . . ST «t . . T
- -G If any determination is greater than 2.0%, a repeat test .t ;
2 *  must be done, . .. : !

- -
-
-

Thz reprat test wij) consist of four dsterninations run in
. . ‘Suplicate on Lo separste days. " The lot will oaly be cozsidered
= . satisfactory if no values on repezt Getexninations axe 2bove the
. - 2.0% Yinit and the avera

g2 of all six deterninations is beloy .
4 . the 2,02 linst, . . . C e - s
:‘ e = .. ° : - - ) . .- " - . “' - _*_.5,_:. ..-1_ .1. o " :; -- .O.::'JJ... .'-"'.‘ i!’?-::"‘,:':‘ -
S il I T event that one of the two deterninations 13 ovar 2,03, )
g L0 axetest will be Cone, .. - U ] ) )
E .. The xepaat test will consist of tuo dzterninations. The lot ’
5 ( © will only be considered satisfactoxy 1f no values on repaat :
9 ; - " determinations axa above the 2.0% iuit ang the average of
3 C * . -«811 four deterninations is below the 2,03 linit, . .
-’.x:om:_s . .t e . _ :
i *Doxnovac® is aliays assayed on the Eoisture Hoaitor,
:"_'_ b . . - [ -
o 1. Only the content of one vial is used, :
. " 2.° %he semple is veighad on tha Microbalance (accuracy to
é » o‘. ol Bg.)... . hd ) . . A
‘- . T 3. Sauple is tested in triplicate, ’ . . . -
= - . - -
9 . 4. Calculation: )
E ] JLodsture Honitor reading 3n xg, X 100% = ¢ x:.oisturc‘
= Sanple weight in 3.
$/22/70 - . - T . o -
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Index 7
Determination of Chloride in RCM6 or RCM8

. (based on a modification of Swain, J.S.,
Chemistry and Industry, 1956, pn. 418-420)

Z I. Preparation of Standards

vl

3 A.
-i-—

B

P

UAITAR

dilute to mark with RCM2, thus preparing a solution containing 1000 mcg/ml cl-
Dilute appropriately with RCM2, using volumetric pipettes and flasks, to obtai: '
standard solutioas containing 20, 22.5, 25, 27.5 and 30 mcg/ml C1~.

Weigh 2,103 gms of C.P. XC1 into a 1-liter volumetric flask, dissolve and

II. Prqparation of Samples

LRy ,‘v

A.

T3
—
IR

gt d g
YN

BURGH

Using volumetric pipettes and flasks, dilute 5.0 ml of samples to 1000 nl
with RCM2. Since RCM6 and RCM8 each theoretically contaias 5368 mcg/ml Cl-,

this will give a solution of the sample containing approx:imately 26.84 mcg/
ml Cl1-.

I1XI. Chemicals Used

Acetone, ACS Reagent Grade

- Methanol, ACS Reagent Grade

& Yerric Alum, C.P.

= Nitric Acid, Conc., C.P.

e dercuric Thiocyanate (may be Fisher Certified or made from C.P. Hg(NO3), and
B c-Po KSCN) °

H : RCM2 (glass distilled water)

H IV. Preparation of Reagents -~ for Beckman DU Procedure

2 A. Hg(SCN), - Dissolve 300 mgs of E. - in 100 ml methanol. Filter if
e necessary. ’

= B. Ferric Alum - Dissolve 6.0 gms Fer Alun in 100 ml 6 nitric acid (39
g ml conc. nitric acid plus 61 ml RCx. ). Filter thru fine sintered glass.
é V. Procedure - Beckman DU

3 A.

X

In a series of 6 x 7/8" test tubes, pipette 5.0 ml of RCM2 (for 0 blank),
standard solutions and replicate sample solutions. To each tube add 5.0 n:
of acetone. Mix. Add 1.0 ml ferric alum reagent. Mix. Add 1.0 ml

Hg(SCN), reagent. Mix, let stand 15 minutes and read A470. Plot data
and calculate concentrations in the usual way.

VI. Preparation of Reagents - for Spect;onic 20 Procedure

Xy ’f‘!
Sl

RS AN Praeb (At e bkt

A.

by S T

B.

-
&
>

AN

T

Hg(SCN), - ﬂilute one volume of the Ng(SCN), solution described above with
9 volumes of acetone.

Ferric alum - Dilute 2 veolumes of the ferric alum reagent described above
with 3 volumes of RCM2,
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Index 7 (cont.) -68- -
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2

VII. Procedure -~ Spectronic 20

A. In a series of 6 x 7/8" test tubes, pipette 5.0 m). of RCM2 (for O blank),
standard solutions and replicate sample solutions. Add 5.0 ml of ferric
alum reagent, mix. Add 10.0 ml llg(SCN)2 reagent, mix, Let stand 15 nin.
and read at A470. Plot data and calculate concentrations in the usual w:

VIII. Xotes

A. The optical density scale of the Spectronic 20 is so constructed that
readings can be made much more accurately in the 0.05-0.3 region than in
the 0.3 to 1.0 region. This is not true to a significant degree with the
Beckman DU. Accordingly, the procedure used with the Beckman DU has bee:
modified for use with the Spectronic 20. The latter procedure has only :
the sensitivity of the former but is quite usable.

B. The color developed in this procedure is quite stable; there is a loss of
approximately 1% in a 45-minute period following the usual reading tire.

C. This method is not affected by even large concentrations of phosphate.

IX. cCalculations

A. For physiological saline (RCM6) and phosphate buffered physiological sali:z,
use the following:

1. Average reading of sample x 200 (dilution) x 27.5 = meg C1™ in sample,]
average reading of 27.5 standard.

2. CI” = 60.8% of the weight of the NaCl molecule.
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Tndex 8

Meningococcal (type A) Hemagglutination Procedure

0.05 ml RBC-antigen suspension is added to each well.
Mix gently.

Incubate plates 2-4 hrs. at 4°c, 20 minutes at room temperat»~-~ -~nd then
read for HA.

- s o e eve————— —
i

'
Reagents
Human O, Rh negative red biood cells (Behringwerke diagnostics ~ type-a-cells
35 kit)

RCM8 -~ store at 4°C

Bovine serum albumin 10% (sterile) store at 4°C

Meningococcal antigen (polysaccharide) stored at -70°C; thawed at 37°C

Cooke Microtiter plates and seals

Microtiter loops (0.05 ml)

Procedure

1. Wash human 0 negative red blood cells three (3) times in RCM8.

2. Resuspend after final wash to 2Z.

3. Add appropriate amount of antigen (determined by grid titration) to the cells.

4, Mix thoroughly, incubate 30 min. (or longer) in 37°C water bath, mix and invert
every 5-7 minutes.

5. Wash RBC-antigen three (3) times in RCM8 and resuspend te a 0.5X suspension in
RCM8.

6. Add bovine serum albumin to a final concentration of 0 5% w/v. (1 ml of 10Z BSA +1=
ml rbé-antigen).
a. Defrost seras heat at 56°C for 30 minutes.

i[ b. Prepared serial 2-fold dilutions (1:2 - 1:2048) in RCM8.
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IAERCK SHARP & DOMNIME : -70- BIOLOGICAL WORK ORDER
MEPCK SHARP & DOMME RESEARCH U\BORATORI[S Index 9
| Division of Merck & Co., Inc. : o8 284
| S BIOLOGICAL PRODUCTION, MS&D OME OF Rrquest - :
: . " 8/19/71
' ~—ROM; . Dr, P. Vella OEPT. No, ACCI'O CHARGES: ]
irus & Cell Biclogy Rescarch 874 ‘on PAGILCT 8O 88-807-126
DESCRIPTION OF WORK REQUESTED:
PRODUCTION . .

Please arrange for filling, lyophilization, labelling and packing into aepatator-type
boxes the following lots of Meningococcal type A polysaccharide vaccine.

1.

Lot 439, C-A453, L-675, 786-00B01 :

Lot 440, C-A455, L~675, 786-00802 )

The steril: solutions of the type A po].ysaccharide will be at a concentration of 1.25 ng/ml,
The number of vials (91100-1200 for each vaccine; 2.0 ml £i11), vial size, procedures and
requirements etc. will be the same as those used for .the eight lots of type C poly-
saechatide prepared tecently. The material will be available by September 13.

Approximate coples of notebook records, with dates, procedures etc. used for the filling

_and lyophilization of these lots are requested.

Note:
Tnstitute Personnel.

“The lyophilization cycle should be cleared thtough appropriate Walt:et Reed Army
The Iyophilized product should be stored at -20° c.

| R
(' "opy of the label requirements has been attached to this work order. T g
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IF ESTIMATED COST S LESS THAN $
1S VAUID WITHOUT FURTHER APPROVAL

JHIS REQUESY

ORIGINATED BY;

ACCEPTEP BY DIOLOGICAL PRODUCTION:

ESTIMATED COST:

ESTIMAYE APPROVED BY:

('""UT" 3t

3

?

® - ). ORIGINATOR WILL FOR\JARD ALL COPIES TO DIRECTOR,

BIOLOGICAL PHODUCTION.

ik A DIR[CYOR O1OLOGICAL PRODUCTION WILL SUDPLY E3TH
MATE AND ACCELPTANCE.

3. W ESTIMATE (S LFSS THAN THT STIPULATED AUTHORIZ:
ATION. DISTRIOUTL COPItS AS FOLLOWS:
2 COMITS YO ONIGINATOR (IF ORIOINATFD (N RC.
..umcu ONC Of THiLC WitL UL FONWARDLO 10
RUSEARCh ADM, WLST FOIND)

1 COPY TO PRODUCTION CONTROL

S COPIES YO OE RETAINED BY DIRCCTOR, BIOLOGICAL
PRODUCTION.

& IF ESTIMATE EXCECDS STIPULATED AUTHORIZAT(ON
RETURN COMPLETE SET YO ORIGINATOR FOR NECELSSARY
APPROVALS. WIEN THISC ARC ONTAINLD, SET 13 RC-
JURNED YO ODIRECINR, BIOLOGICAL PRODUCTION FOR
DISTRIDUTION AS OUILINLD IN PARAGRAPH 3,
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2 : ]
C.- Diluent for Resuspension of Meningococcal Polysaccharide Vaccines, Types '
A and C.

Four lots of pyrogen-free distilled water sufficient to rehydrate 548,000
doses of meningococcal polysaccharide vaccines, types A and C, were pre-
pared and delivered to Dr. Artenstein, WRAIR. These were without pre~ .
servative. They were identified as follows: ;

1) lot 440064/20438/C-A487 (sufficient to rehydrate
105,550 x 0.5 ml doses).

2) lot 437717/18327/C-A48L% (sufficient to rehydrate
141,200 x 0.5 ml doses).

3) 1lot 437718/18328/C-A458 (sufficient to rehydrate
171,750 x 0.5 ml doses).

4) lot 440065/20440/C-A590 ( sufficient to rehydrate
130,000 x 0.5 ml doses).

Certificates of Analysis presenting the control test results for each of the
lots of diluent were providaed to Dr. Artenstein along with the supplies.
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